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Cover—Consolidated Vultee Aircraft Cor- 
poration's XF-92A equipped with afterburner 
is shown in flight a short time before its sched- 
uled delivery to the N.A.C.A. The XF-92A, 
which made its initial flight on September 18, 
1948, was designed and built by Convair as 
an experimental ship to explore and test flight 
characteristics of a true delta wing. 
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RUGGEOIZED hy WESTON 


Especially designed and built to meet the severe requirements of the specifi- 
cation for ruggedized instruments, MIL-M-10304. (Sig. C.) 


Real ruggedizing has been obtained not merely by stoutening and shock- 


mounting the instrument components . . . but by entirely new designs, 


employing new materials and new techniques developed especially for this 
purpose. 


The result is an instrument that will continue functioning dependably 
under severe conditions of shock, vibration, temperature and humidity .. . 
conditions heretofore considered beyond the capabilities of such devices. 


WESTON RUGGEDIZED INSTRUMENTS ore available as d-c voltmeters, ammeters, 
milliammeters and microammeters in 212’ and 312" sizes. Information on request. WESTON 


Electrical Instrument Corporation, 617 Frelinghuysen Avenue, Newark 5, New Jersey, 
manufacturers of Weston and TAG instruments. 
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ILA.S. News 


A Record of People 


Doolittle Reports 


President’s Airport Commission Reports to President 


Truman 4 Days Ahead of Schedule 


HE PRELIMINARY REPORT OF THE President’s Airport Commission was de 
livered to the President of the United States, Harry S. Truman, at noon on 


Friday, May 16, or 4 days ahead of the 90-day time limit originally set. 


the report was submitted, .Lt. Gen. 
James H. Doolittle, U.S.A.F.R., 
I.A.S. Past-President, Honorary Fellow, 
and Founder Member, and Vice-Presi 
dent and Director of Shell Oil Com 
pany, who chairmanned the Airport 
Commission, pointed out to the Presi 
dent that not only had the report been 
finished within the prescribed time but 
that the Commission had not used all of 
the funds that had been allotted to it for 
the operation. 


With General Doolittle at the time 
the report was delivered to President 
Truman were the other two members of 
the commission—Dr. Jerome C. Hun 
saker, I.A.S. Past-President, Honorary 
Fellow, and Founder Member, and for 
mer Head of M.I.T.’s Department of 
Aeronautical Engineering; and Charles 
F. Horne, H.M.I.A.S., C.A.A. Admin- 
istrator—and the Commission’s Execu 
tive Director, S. Paul Johnston, I.A.S. 
Director and Fellow. 

The following is a part of the report 
submitted by the President’s Airport 
Commission and deals with “Organiza 


’ 


tion and Procedures”: 

“The President’s Airport Commission 
was organized under a Presidential di- 
rective issued at the White House on 
February 20, 1952. Members of the 
Commission met with the President in 
the White House to receive his personal 
instructions at noon on that day. 

“The first full meeting of the Commis 
sion was held on Tuesday, February 26. 
In the interim, the several advisors 
from the military services, from the 
Civil Aeronautics Administration, the 
Civil Aeronautics Board and from the 
National Advisory Committee for Aero 


When 
nautics had been appointed, and an 
operations and organization plan had 
been drawn up. The Department of 
Commerce undertook to perform the 
housekeeping and servicing functions 
for the Commission. Thanks to its co 
operation, office space was promptly 
assigned, efficient stenographic and sec 
retarial help was detailed, telephone serv 
ices were provided and the Commission 


and Euents 
of Interest to Institute Members 


was actually in business by the day fol 
lowing its first meeting. Organizational 
meetings were held in late February and 
a working schedule was developed. 

“In the period March 4 to March 24, 
a large number of organizations, both 
within Government and without, met 
with the Commission to give their views 
on the problem before it. During the 
same period, a questionnaire was for- 
warded to the mayors of 14 cities of the 
United States where airports were con- 
sidered critical, either from the stand 
point of population or high traffic den 
sity. All organizations that were known 
to have an interest in the airport prob 
lem were requested to submit written 
statements for Commission use on or be 
fore April 7. The response from both 
the cities and the interested organiza 
tions was most gratifving and vielded 
much valuable information. 

“On March 25, 26 and 27, the Com 
mission conducted a series of meetings 


Lieutenant General James H. Doolittle, U.S.A.F.R., points out a passage to President 


Harry S. Truman in the report of the President's Airport Commission. 


Present are 


Dr. Jerome C. Hunsaker (seated) and (standing from left to right) Charles F. Horne; Major 
Gen. Robert B. Landry, Presidential Air Aide; and S. Paul Johnston. 
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ORGANIZATION—PRESIDENT'S AIRPORT COMMISSION. 


in New York City in which the National 
Air Transport Coordinating Committee, 
the Port of New York Authority, and 
the Offices of the Mayor of New York, 
and the Mayor of Newark gave the 
Commission their views on the situa 
tion in that critical area. A number of 
civic organizations which had protested 
the continued existence of the Newark 
and New York airports on the grounds 
of hazard and nuisance were also 
heard. 

“Between March 28 and April 5, the 
Commission and its staff made a nine 
day survey of 16 major airports through 
out the United States. The program 
included conferences with Mayors and 
or other officials of Atlanta, New Or- 
leans, Fort Worth, Dallas, Wichita Falls, 
San Diego, Los Angeles, Burbank, 
Long Beach, San Francisco, Oakland, 
Colorado Springs, Denver, Kansas City, 
St. Louis and Chicago. The U.S. Air 
Force supplied an airplane and crew for 
this trip. This courtesy saved much 
time for the Commission. 

“During April, the Chairman con- 
ducted conferences and field inspections 
at Miami and Minneapolis. Mr. Horne 
inspected airports and held consulta- 
tions with territorial official in Hawaii 
and with city officials in Honolulu, 
Seattle, Portland and Spokane. Mr. 
Hunsaker visited the Boston area for a 
similar purpose, and Mr. Hunsaker and 
Mr. Doolittle inspected the civil and 
military airports in the Washington 
Baltimore area. Also, staff teams visited 
Pittsburgh, Cleveland, Detroit and 
Philadelphia. Alaskan airport problems 


were discussed in Washington with 
Alaska’s Governor, the Honorable 
Ernest Gruening. Altogether some 30 
airports in the United States were per 
sonally inspected by the Commission or 
its staff. These inspections were ex 
tremely valuable in supplementing the 
statistical data that had been furnished 
by the mavors of the several cities in 
response to the questionnaire. 

“During the month of April, meetings 
with various government and _ airport 
organizations were continued in Wash 
ington. Meanwhile, supplementary 
written statements were received from 
many of the organizations which had 
been consulted during March and these 
were analyzed. 


“In the course of its study, the Com 
mission consulted with some 264 individ 
uals and received written or oral state 
ments from 42 organizations. 

“All written material submitted and 
transcripts or summaries of conferences 
are filed with the records and working 
papers of the Commission.” 

A chart of the organization of the 
Commission and its staff is shown above 

The Editorial, which will be found on 
pages 20 and 21, covers some of the 
major recommendations set forth by 
the President’s Airport Commission. 

Printed copies of the full report are 
now on sale by the Superintendent of 
Documents, U.S. Government Printing 
Office, Washington 25; Price, $0.70. 


News of Members 


> Donald W. Douglas, I.A.S. Founder 
Member and Honorary Fellow, Presi- 
dent and Chairman of the Board, 
Douglas Aircraft Company, Inc., has 
been re-elected a member of the board 
of the National Industrial Conference. 
> Sherman M. Fairchild, I.A.S. 
Founder Member, Benefactor, and 
Fellow, recently described the Fair 
child Flight Analyzer, developed by 
Sherman Fairchild & Associates, Inc. 
The Flight Analyzer, a camera that 
traces the path of a moving air plane 
on an 8- by 10-in. photographic plate, 
ostensibly permits faster and more 


accurate flight testing of commercial 
and military aircraft than has been 
previously possible. Mr. Sherman 
stated, “We feel that the Flight 
Analyzer has an important contribu 
tion to make to aviation and to na 
tional defense.’ The device is cur 
rently being tested by Grumman Air 
craft Engineering Corporation. Mr. 
Fairchild is President of Sherman Fair- 
child & Associates, Director of 
Fairchild Engine & Airplane Corpora 
tion, and Chairman of the Board of 
Fairchild Camera & Instrument Cor 
poration. 
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NEW APPOINTMENT 
George S. 


Cherniak (M.) was recently 
named Vice-President of Engineering, Con- 
trol Engineering Corporation. In this ca- 
pacity, he is responsible for the corporation’s 
engineering operations, including the de- 
velopment of new products and applications 
of existing products and facilities to new 
problems. Prior to this appointment, 
Mr. Cherniak was Executive Engineer, 
Anderson- Nichols & Company. 


>» Maurice A. Garbell (A.F.), Presi- 
dent, Maurice A. Garbell, Inc., and 
Garbell Research Foundation, has 
authored Garbell Aeronautical Series 
No. 4, The Timing of Airport Traffic 
Control As Influenced by Weather and 
Aircraft Performance. The volume 
was put out by Garbell Research 
Foundation. The meteorological 
study, sponsored by the Air Naviga- 
tion Development Board, was con- 
ducted under contract with the U.S. 
Weather Bureau; the aircraft perform- 
ance study was sponsored by the 
Foundation. 

> Glenn L. Martin, I.A.S. Founder 
Member, Honorary Fellow, and Bene- 
factor, was honored by his home town 
of Santa Ana, Calif., at the dedication 
on April 30 of Santa Ana's new ele- 
mentary school named in his honor. 
The Glenn L. Martin School is deco- 
rated with a series of murals that de- 
pict the entire history of Martin air- 
craft from the first plane, built and 
flown by Mr. Martin in 1909 (from a 
Santa Ana field), through the Martin 
planes of both World Wars, to the 
planes and missiles now in production 
at The Glenn L. Martin Company, of 
which Mr. Martin is Honorary Chair- 
man of the Board. During the dedi- 
cation ceremonies, the Santa Ana 
Junior Association of Commerce pre- 
sented Mr. Martin with a certificate 
in recognition of his outstanding con- 
tributions to the progress and develop- 
ment of aviation. 

> Ralph H. McClarren (A.F.) is now 
acting as Consulting Engineer with a 


professional office at 1500 Walnut 
Street, Philadelphia 2, Pa. He is 
specializing in aircraft, aircraft acces- 
sories, new product development, and 
personnel problems in these fields. 
Mr. McClarren was formerly Associate 
Director in charge of Electrical Engi- 
neering and Aviation at the Franklin 
Institute. 

> Juan T. Trippe, I.A.S. Founder 
Member and Associate Member, Presi- 
dent, Pan American World Airways, 
Inc., was awarded the French Legion 
of Honor as the founder of ‘‘the world’s 
largest air transport company” and 
for making an outstanding contribu- 
tion to the aviation industry. The 
presentation was made by Jean de 
Lagarde, French Consul General, on 
April 17. 


Members on the Move 


The purpose of this section is to provide 
information concerning the latest affilia- 
tions of I.A.S.members. All members are 
therefore urged to notify the News Editor 
of changes as soon as they occur. 


Roger G. Archambault (T.M.), Field 
and Service Representative, Northrop 
Aeronautical Institute. Formerly, Flight 
Test Analyst ‘“‘A,’’ Aerophysics Labora- 
tory, North American Aviation, Inc. 

Albert E. Arslan (M.), Technical De- 
sign Consultant, Northrop Aircraft, Inc. 
Formerly, Design Engineer, North Ameri- 
can Aviation, Inc. 

Frank E. Bell (T.M.), ‘‘B’’ Designer, 
Pacific Design and Development Com- 
pany. Formerly, with United States 
Marine Corps. 


HAINES-MCCAULEY MERGER 


John F. Haines (M.) was appointed Chief 


Engineer of McCauley Industrial Corpora- 
tion last April upon the completion of a 
merger agreement between Haines Designed 
Products Corporation and McCauley Indus- 
trial. Mr. Haines, who holds an M.S. de- 
gree from Massachusetts Institute of Tech- 
nology, was President and Chief Engineer of 
Haines Designed Products 
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ELECTED BY FAIRCHILD 


F. Eugene Newbold, Jr.(M.), who has been 
General Manager of Fairchild Engine & 
Airplane Corporation’s Stratos Division 
since 1949, was recently elected a Vice- 
President of the corporation. Mr. Newbold 


joined Fairchild in 1940, following his 


graduation from Princeton University, 
and was assigned to the Engine Division 
He became Manager of the Engine Divi 
ston’s engineering operations in 1948. 


Martin Boxer (T.M.), Aerodynamicist, 
North American Aviation, Ine.  For- 
merly, Test Engineer, Wright Aeronautical 
Division, Curtiss-Wright Corporation. 

L. A. Bullard, Jr. (A.F.), Assistant to 
Assistant General Manager, Republic 
Aviation Corporation. Formerly, Chief 
of Flight Test, Chance Vought Aircraft 
Division, United Aircraft Corporation. 

Frank J. Bundschuh (T.M.), now 
Draftsman ‘‘A,’’ Lockheed Aircraft Cor- 
poration. 


William E. Diener (T.M.), now Lieuten- 
ant, U.S.A.F., on Active Duty.  For- 
merly, Student, Officer Candidate School. 

William Clare Ennis (M.), now Chief 
Engineer, West Coast Electronics Com- 
pany. 

Edward E. Foster (A.F.), Executive 
Engineer, Development Division, Cornell 
Aeronautical Laboratory, Inc. Formerly, 
Head, Materials and Operation, Fairchild 
Guided Missiles Division, Fairchild Engine 
and Airplane Corporation. 


David S. Goldstein (T.M.), Junior 
Aeronautical Engineer, Cornell Aeronau- 
tical Laboratory, Inc. Formerly, Junior 
Engineer ‘‘B,”’ Preliminary Design Group, 
Boeing Airplane Company. 

Jerry Grey (T.M.), Aeronautical Engi- 
neering Department, Princeton Univer- 
sity. Formerly, Student and Technical 
Assistant, California Institute of Tech- 
nology. 

Second Lieutenant Paul C. Griep, 
U.S.A.F. (T.M.), now Pilot, 68th Fighter- 
Interceptor Squadron, A.P.O. 929, c/o 
P.M., San Francisco. 

Randolph Hawthorne (A.M.), Managing 
Editor, Aviation Age. Formerly, Assistant 
Editor, Aviation Age. 


(1.A.S. News continued on page 57) 
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The Commission Recommend... 


In its report to the President, ‘‘The Airport and Its Neighbors,’’ the President’s Airport Commission [James H. 
Doolittle, Chairman (left), J. C. Hunsaker (cefter), and Charles F. Horne (right) | had a number of things to suggest 
to the aeronautical engineering profession to help alleviate noise and hazards at airports. The following paragraphs 
are quoted from the recommendations of the report. Following each recommendation is supporting material from 
the summary, also in the words of the report. (See also pages 17 and 18.) 


REC. 13. Develop Cross-Wind Equipment ‘Most municipal authorities consulted by this Com- 
mission . . . urge that current standards of runway 


“Although modern transport aircraft can operate 
successfully in any but very strong cross-winds, the 
further development and use of cross-wind landing gear 


length be ‘frozen’ and remain in effect for a substantial 
period of time in order to protect their already large 
investment. They argue that airplane designers should 


should be accelerated apply the results of research and invention to the im- 


“A solution to many aspects of the airport proble 
\ solution to many aspects of the airport problem provement of the safety performance and economy of 


their products within existing runway length limits. 
. It seems to this Commission that major air ter 


is, in the opinion of the Commission, the early accept 
ance of the single or parallel runway design of airport 
with approaches over relatively clear areas. ... The 
single or parallel runway airport has one shortcoming 
. ditheulty of operation in strong cross-winds-— but 
this is being overcome through pilot training tech- 
niques, the use of tricycle gears and the further de- 
velopment of special cross-wind landing gears. 


iinals should eventually provide principal runways for 
the use of transcontinental or intercontinental airplanes 

. as indicated above. ... A future change in the 
established standards for runway length should come 
only after compelling considerations. . . .”’ 


“Too much emphasis has been placed on statistics of 
prevailing winds, including light and variable airs of REC. 17. Ground Noise Reduction 
little consequence in modern flying practice. As a 


, ‘Some excuse may be found for failure to have fore- 
result large sums still are being programmed unneces- 


seen the rapid rate of aeronautical progress in designing 
airports in the past, but it is to be regretted that more 
consideration was not given to the comfort and welfare 
of people living on the ground in the vicinity of airports. 

The public deserves a clear explanation of 


sarily for multiple intersecting runway airports, and 
too little consideration is being given to the hazard 
zones off the ends of these same runways... .”’ 


1ecessc r al acc re ie vali 

REC. 15. Standard Runway Length _ necessary airport procedures, 1ccomp nied by valid 
assurances that everything possible is being done to 

“For each category of airport a standard runway alleviate both noise and hazard . where operators 


length has been established . . . for intercontinental or 
transcontinental airports, length of dominant runway 
should be 8,400 feet with possible expansion to 10,000 
feet if later required. 


are making a sincere effort to reduce engine run-up 
noise by controlled ground procedure and by the pro- 
vision of proper acoustical treatment, and are avoiding 
take-offs over inhabited areas, reasonable people can 
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be persuaded to tolerate some noise as a part of the cost 
of living in this age of technology. 


“... Aircraft designers and manufacturers must also 
So far, 
they have been concerned mainly with noise levels in- 


assume a share of the noise alleviation task. 
side the airplane. They should also strive to minimize 
noise outside the airplane. 


‘ 


‘... Exhaust mufflers and slow-turning multi-blade 
propellers of large diameter have been applied success 
As aircraft 
larger and faster, the power required to propel them and 


fully to quiet small airplanes. become 


the resultant noise multiplies many-fold. Some noise 
reduction can be achieved, even in these large aircraft, 
by reduced propeller tip speed and by removing more 
energy from exhaust gases, but reducing their noise to 
comfortable still difficult 


proportions presents a 


problem. 


“In the future, with wider use of high speed turbine- 
driven propellers or high thrust jet-propulsion, there 
will be a tendency for the volume of noise to increase 
beyond levels now experienced and for the character of 
Research is 
now under way in these areas, but the problems are 


the noise to become more objectionable. 
technically difficult and no effective solutions are in 


sight.” 


REC. 21. 


“Production fly-away from aircraft factories under 


Minimize Test Flying Near Cities 


proper conditions is acceptable but all flying of experi- 
mental aircraft and test flying of production models 
near built-up areas should be reduced as far as possible. 


“... Recognizing the potential hazard involved, espe- 
cially with the very fast jet types, some manufacturers 
have established test facilities on remote airports, and 
are making trial and shake-down flights away from con- 
gested areas. Whenever practicable this should be 
required... .”’ 


REC. 24. More Flight Crew Training 


“It is believed that through standardization and 
training, accidents due to pilot error can be reduced. 
There is, at the moment, a regrettable lack of uniform 
ity of design and arrangement of transport aircraft 
cockpits. Not only is there variation between different 
tvpes of aircraft, but also variations in the same type, 
A useful 
step in improving the training of pilots in emergency 


depending on the ideas of individual airlines. 


procedures would be the standardization and simpli- 
fication of equipment in cockpits. Simplified emer 
The pilot's 
job would be easier and safety would be increased. 


gency procedures naturally would follow. 


“More training in emergency procedures should be 
required. Simulated emergency drills, in airplanes 
without passengers, should be conducted periodically. 
Such training flights should, of course, be conducted 
A method of training flight 


crews without hazard is through the use of flight simu 


over uninhabited areas. 
lators. These are complicated devices duplicating the 
cockpit and flight deck of the airplane. The equipment 
aud instrumentation are operated by an instructor to 
The crew 
then deals with the situation as it would be in flight. 


simulate various emergency conditions. 
Necessary practice is thus provided without risk. 
Since flight simulators are expensive and one is required 
for each type of aircraft, it may be necessary to purchase 


and use them on a cooperative basis.”’ 


REC. 25. 


“... Regional and city planning (involves) questions 


Helicopters for Civilian Use 


of interconnecting highway and air services and the 
integration of the air and ground traffic. (This) implies 
successful development of short-haul aircraft, possibly 
of the helicopter type. 

“Concurrent with military helicopter development, 
interested Government agencies should encourage ci- 
vilian helicopter design for inter-airport service and for 
short-haul use. Emphasis should be put on safety, 


liability and public toleration factors.”’ 
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The High-Speed Propeller 


GEORGE W. BRADY* 
Curtiss-Wright Corporation 


ABSTRACT 


The aircraft propeller for use at transonic and high subsonic 
forward speeds is the result of aerodynamic and structural re 
search carried out since World War II. 

The application of tests of a number of different propeller con 
figurations, including blades with sweepback, low aspect ratio, 
and low thickness ratio, to the design of transonic and super 
sonic propellers is discussed, and it is shown that good efficiency 
for the transonic propeller up to 0.85 Mach Number and for the 
supersonic propeller through the transonic region and well into 
the supersonic region can be obtained. Structural and allied 
problems are reviewed, and it is indicated that the desired aero- 
dynamic characteristics can be obtained with a structurally satis 
factory design. 

Overall performance of a high output turboprop engine with 
both transonic and supersonic propellers is presented. Other 
important performance advantages of propeller propulsion such 
as high take-off thrust and reverse thrust for aerodynamic brak 
ing are outlined. 


INTRODUCTION 


4 ew AIRCRAFT PROPELLER, because of its high effi- 
ciency, has been used since the beginning of avia- 
tion as a means of transforming energy in the form of 
shaft power into thrust. Today, the propeller, in 
spite of new forms of aircraft propulsion, remains the 
most efficient means of utilizing the energy in fuel to 
propel an aircraft. To do this, new types of propellers 
have had to be developed for operation at transonic 
and supersonic speeds. 


In addition to its primary purpose of providing 
thrust for propulsion, the propeller performs additional 
functions such as aerodynamic braking for landing, 
providing extra thrust for take-off, low fuel consump- 
tion for holding in traffic patterns, etc. These ‘‘plus” 
values are important in the practical operation of 
both military and commercial aircraft. 


The propeller alone does not accomplish all this, 
since it must be driven by a prime mover. Up until 
the last few years, all such engines were of the recip- 
rocating piston type. Maximum powers available 
in this type of power plant have steadily increased 
over the years until, at present, a maximum of about 
4,000 b.hp. (brake horsepower) has been obtained. In 
the last 10 years, the gas-turbine engine with propeller 
drive has entered the picture with powers increasing 
to values of 5,000 b.hp. today and 10,000 or more 
possible. With these powers, airplane speeds have 
increased until cruising speeds only slightly less than 


Presented at the Flight Propulsion Session, Twentieth Annual 
Meeting, I.A.S., New York, January 28-31, February 1, 1952. 
* Director of Engineering, Propeller Division. 
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the speed of sound and high speeds that are supersonic 
are attainable. 

The piston engine with its years of development be- 
hind it is continuing into new and more efficient config 
urations, such as the turbocompound type that will 
give good performance up to about 400 m.p.h. At 
higher speeds and for applications where powers above 
those of available piston engines are required, the 
turboprop comes into the picture. Factors favoring 
the turbine engine include lighter weight, smaller size, 
greater increase in power with ram, negligible cooling 
drag, and ability to cruise at a higher precentage of its 
maximum power. 


SUBSONIC PROPELLERS 


Propeller development for piston engines has not 
reached its limit, but, in general, it is reasonable to 
say that it is unlikely that there will be any major 
changes in propeller configuration. 


Leaving out the 
small engines of below 500 hp., the piston-engine pro- 
peller will be of three or four blades, single rotation, 
except for a few six- or eight-blade dual- (contra-) 


Eighteen-foot diameter turbolectric propeller for 5,000- 
6,000 hp. turboprop engine. 
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rotation propellers, with metal blades of from 9 to 19 ft. 
in diameter. Controllable pitch of the blades is stand- 
ard with constant speed, automatic synchronization, 
feathering, and reversing controls. 


In the turbine engine, propellers for airplanes of the 
subsonic type will be relatively conventional and similar 
to the piston-engine propellers, except for the control 
that must be compatible with turbine characteristics. 
However, the higher powers and constant r.p.m. 
characteristics of the turbine will dictate some dif- 
ferences for optimum performance. 
typical 


For example, a 
piston-engined heavy transport-cargo  air- 
plane, such as the C-124A, will have a three-blade 
propeller of 16.5-ft. diameter for the R-4360 version 
and either a four-blade propeller of the same diameter 
or a Slightly larger three-blade propeller for the turbo- 
prop version. The versatility of the propeller is also 
well-illustrated in the case of the Constellation series, 
in which a 15-ft. three-blade propeller configuration 
has been used with the various models having R-3350 
engines rated from 2,200 hp. to the forthcoming com- 
pound type at 3,500 hp. 


Development of subsonic propellers for turboprop 
engines may be illustrated by the three-blade 18-ft., 
single-rotation model shown on Fig. 1 for engines in 
the 5,000-6,000 shaft-horsepower range. 


HIGH-SPEED PERFORMANCE 


Before proceeding to the detail discussion of opera- 
tion at high speeds, it is of interest to recall that pro- 
pellers and projectiles have been operating at super- 
sonic speeds for a long time. In World War II, fighter 
propellers, for example, when operating at altitude at 
military power, had propeller tip speeds from 5 to 15 per 
cent above the speed of sound and provided extremely 
good efficiency. It was recognized, however, that, at 
the highest forward speeds of these airplanes, the pro- 
peller efficiency was below the maximum possible and 
that, for any higher speeds, substantial design changes 
would be required. 


Test programs, which have been carried out in the 
years since World War II to determine the best solution 
to the high-speed propeller problem, have included 
unconventional configurations such as blades with 
sweepback, blades with low aspect ratio, and single- 
rotation eight-blade propellers. However, it has been 
determined that best results are obtained with a straight 
blade design having thin airfoil sections. 


The reason for this is shown in Fig. 2, which gives a 
simplified blade element analysis for the case of opera- 
tion at speeds of 300 and 600 m.p.h. at 35,000 ft. for 
two typical blade sections, one near the tip at 90 per 
cent radius and the other near the shank at 30 per cent 
radius. The section thicknesses used are 6 per cent 
and 20 per cent, respectively, and are typical of pro- 
pellers used on present-day transport and military 
airplanes. At 300 m.p.h. the blade element efficiencies 


are good. However, at 600 m.p.h. the efficiency has 


300 MPH. 600 MPH 
EFF.- 94% EFF-75 % 
880 
440 
28.5° 
810 BIO 


(a) 0.9 RADIUS - 0.06 THICKNESS RATIO 


EFF.- 90% 13% 
2 880 
510 440 925 
3° 
270 270 


(b) 0.3 RADIUS - 0.20 THICKNESS RATIO 


Fic. 2. Effect of increase in forward speed on blade element 
efficiency of propeller blade sections of typical subsonic propeller 
operating at 900 ft. per sec. nonhelical tip speed at 35,000-ft. 
altitude. 


THICKNESS SECTION 
RATIO EFFICIENCY 
.06 75 
0.9 8i 
RADIUS = 
.02 83 
13 
0.3 
RADIUS 
FOR 600 MPH AT 35,000 FT. AND NON- 
HELICAL TIP SPEED OF 900 FPS. 
Fic. 3. Effect of reduction in thickness ratio on blade element 


efficiency of propeller blade sections. 


dropped appreciably for the outboard station and 
substantially for the inboard one. Hence, the overall 
efficiency of the propeller of this type at high Mach 
Number will be low. 

To overcome this effect, it is necessary to use sections 
that delay the drag rise as the speed of sound is ap- 
proached or else which reduce the magnitude of the 
drag rise. Assuming it is possible to reduce the thick- 
ness ratio of each of the above sections to 3 per cent 
at the tip and 12 per cent inboard, the result shown on 
Fig. 3 is obtained. This shows a substantial improve- 
ment at the higher speeds but still has an appreciable 
drop for the inboard section. Neglecting structural 
considerations for a moment and reducing the shank 
thickness. ratio to 8 per cent, a further efficiency in- 
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Fic. 4. Comparative efficiency at high speed of transonic and 


supersonic propellers 


} 
\ / 
\ 
SUBSON IC TRANSONIC SUPERSON IC 
Fig. 5. Relative size of various types of propellers for same 


p< wer 


Fic. 6. Test supersonic propeller mounted on direct-drive 
engine 


crease results. However, this is still not as high as 
This is due to another factor that has entered 
the picture--namely, excessively high blade angles 
that cause a drop in the section efficiency progressively 
as the wind angle (angle of the relative wind to the 
plane of rotation) increases above 45°. 


desired. 


This leads 
us to one other way to improve propeller efficiency 
at high speed, that is to keep wind angle down to a 
value close to the peak point for the particular operating 
condition. This can be done for any fixed forward 
speed by increasing the rotational speed. For tran- 
sonic forward speed this results in supersonic propeller- 
section speeds substantially all the way along the blade 


radius. For example, at 0.0 Mach Number forward 


speed, to keep the wind angle at the optimum of about 
15° at the 0.75R., the rotational component must also 
be 0.9, and the resultant velocity will be 1.3. At 
the extreme tip the resultant velocity will be 1.5 
Mach Number. If the individual section efficiencies 
under these conditions can be kept high, the overall 
propeller efficiency will be good. 

It is expected that the ‘‘transonic’’ propeller-—one 
which has thin sections to give high efficiencies at 
forward speeds in the high-subsonic or low-transonic 
region -will have an efficiency level above 80 per cent 
in the 0.75-0.85 Mach Number region with an advance 
ratio of about 3 and a tip speed of the order of 1.25. 
Che take-off thrust of such a propeller will be 2.0 to 
2.5 Ibs. per hp. 

The “supersonic” propeller which may be defined 
as one having both thin sections and high r.p.m. so 
as to operate at low blade angles— will not have quite 
so good efficiency below 0.80 to 0.85 Mach Number as 
the transonic type but will be able to maintain its 
efficiency through the transonic and well into the super- 
sonic region. Fig. 4 shows the relative efficiency of 
these two types of propellers. Fig. 5 shows their rela- 
tive size. 

From this discussion it is evident that modern de- 
velopments in propellers provide excellent preformance 
well into the supersonic region. 

As an example of how a supersonic propeller will 
look, Fig. 6 is presented showing a test propeller of 
this type. This particular photograph shows the pro- 
peller mounted on a piston engine that has had its 
reduction gear removed to permit driving the propeller 
at crankshaft speed. 

In the discussion thus far only single-rotation pro- 
pellers have been considered. Dual-rotation propellers 
are also an important type, and, in fact, have charac- 
teristics that make them preferable in certain applica- 
tions. The dual-rotation propeller can operate at 
higher blade angles with less induced loss, because of 
the recovery of a considerable part of the rotational 
energy induced by the front propeller by the aft unit. 
Because of this the net torque of a dual-rotation installa- 
tion is small, an advantage from the control standpoint 
for single-engined airplanes. From the performance 
standpoint, the dual-rotation propeller will extend the 
speed at which efficiencies of over 80 per cent can be 
obtained by from 0.02 to 0.05 Mach Number. Take- 
off and climb performance is alsogood. A furthercharac- 
teristic of the dual rotation propeller is the ability to 
absorb larger powers efficiently in a given diameter. 
[t is probable that this characteristic will prove the 
most important as engine powers increase. 

Where solidity obtainable with three or four blades 
is not adequate for a single-rotation propeller, it is 
possible to consider a greater number of blades. De- 
sign studies show that four blades are normally the 
maximum that can be readily used in a single row 
because of clearance problems between adjoining blades 


at the spinner surface. However, two rows of blades 
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THE 


in a tandem hub will permit six- or even eight-blade 
types of single rotation propellers to be used. 


STRUCTURES 


The structural problems for transonic and supersonic 
propellers are accentuated by the requirement of thinner 
sections. Increased knowledge of loads acting on 
propellers has made it possible, however, to achieve a 
satisfactory level of thinness while keeping stresses to 
At the end of World War IT, pro- 
peller design was based primarily on designing the 


reasonable values. 


propeller to carry the loads due to rotational speed, 
engine torque, and forward (or reverse) thrust. An 
allowance was made for dynamic stresses, but this was 
generally done by using a conservative value, based on 
experience, for the allowable stresses. 

However, in the postwar commercial and military in- 
stallations, it was found that there were important 
stresses of other types, the principal ones being: 

through the propeller disc. 


forced vibration due to inclined flow 
This is generally most 
severe in either high gross weight climb or low gross 
weight dive. 

(2) 2xP 


flapping and edgewise modes. 


resonant vibration occurring in both the 
Excited by uneven 
flow through the propeller dise both in flight and on 
the ground. 


(5) 1.5xE, 2xE, 3.5xE, ete. engine excited modes 
due to torque harmonics coinciding with a natural 
frequency of the propeller on the propeller-crankshaft 
system. 

The symbol, 1xP, signifies that the number of cycles 
of excitation on each blade per one propeller (P) rev- 
olution is equal to one (1). Similarly the symbol, 
2xP, means that two (2) excitation cycles occur in each 
propeller revolution. The terms, 1.5xE, 2xE, etc., 
refer to the gas and inertia torque harmonics excited 
by the reciprocating engine. For example, 2xE_ is 
that excitation occurring at twice engine speed. 

Preliminary development work on thin (below 5 per 
cent thickness ratio) blades for transonic and super- 
sonic propellers showed that another factor had_ to 
be taken into account. This was flutter, a factor that 
had been important in the early days of propellers but 
which. had not been encountered in recent years. 
These factors have led to an intensive investigation of 
the dynamics of propeller structures and have brought 
forward methods that make it possible to predict with 
assurance the performance of advanced types of pro- 
pellers. 

The 1xP excitaton and flutter are probably the most 
important of the above factors in the design of tran- 
sonic and supersonic propellers. The 2xP mode will 
generally be found relatively easy to handle, and the 
various engine orders will be either eliminated or greatly 
reduced with the turboprop engine. 

Analyses and tests have shown that adequate struc- 
tural strength to meet the various conditions of opera- 
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‘Tae 
lic. 7. Schematic drawing of pitch changing mechanism of 


turbolectric propeller. 

(1) Increase pitch clutch; (2) decrease pitch clutch; (3) fixed 
pitch brake; (4) propeller shaft gear; (5) movable ring gear; 
(6) propeller shaft sun gear; (7) pitch change sun gear; (8) pitch 
change planet gear; (9) reaction planet gear; (10) fixed ring gear; 
(11) pitch change pinion gear; (12) blade worm gear; (13) blade 
gear; (14) electric motor (feathering); (15) electric motor 
clutch; (A) propeller shaft. 


tion can be obtained with thickness ratios required to 
obtain good performance of transonic and supersonic 
propellers. 


IESIGN 


The mechanical design of transonic and supersonic 
propellers is an extension of design principles estab- 
Blade retention 
loads, for example, increase from values of the order of 


lished for conventional propellers. 


150,000 Ibs. for a typical piston-engine propeller, to 
300,000 Ibs. for the transonic type, and to two or three 
times this amount for the supersonic case. 

Pitch change loads are also higher, but recent de- 
velopments in design have kept pace with require- 
ments. If 20° per sec. is desired for rate of pitch change, 
a four-blade transonic propeller will require a pitch 
changing mechanism of about 30 hp. One type of 
mechanism for this purpose is the electrically actuated 
clutch type in which a pair of clutches, one for increase 
pitch and one for decrease, momentarily engage to 
the engine a worm and worm gear set mounted so as 
to rotate each blade about its axis. Thus engine power 
Variable rates of pitch change 
are obtained by a control system that energizes the 


is used to change pitch. 


proper clutch by a series of pulses which may be either 
A schematic drawing 
depicting the general arrangement of one type of clutch- 
actuated propeller is shown in Fig. 7, and the arrange- 
ment of these elements on a full-scale propeller is shown 


of variable length or frequency. 
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Fic. 8. 


propeller showing governor, housing for pitch changing clutches, 
pitch lock brake, and feather motor. 


in Fig. 8. The requirements of the supersonic pro- 
peller in this regard are similar to the transonic. 
Material for the blades of high-speed propellers will 
be steel—hollow for the transonic type and either solid 
or hollow depending on size for the supersonic. How- 
ever, it would be desirable to be able to use a lighter 
alloy, and serious consideration will undoubtedly be 


given to use of one of the titanium alloys as a blade 
material. 


OVERALL PERFORMANCE 


The overall performance of a turboprop power plant 
depends on the combination of the efficiencies of the 
engine and of the propeller. 
of variables 


The engine has a number 
component efficiency, compression ratio, 
gas temperature, and per cent of power to the propeller 
which are the factors of most importance to the per- 
formance of a specific engine. 

Also, in the broad sense, turboprop engines should be 
considered with more complex cycles than the basic 
compressor-turbine models now available. These should 
include (a) regeneration cycles for lower fuel consump- 
tion and (b) reheating and a second turbine stage for 
increased power output. For the latter type, studies 
show that a power increase of the order of 30 per cent 
is possible, which is a factor of great importance in the 
application of propellers to high-speed aircraft. 

Since the major advantages of propeller propulsion 
are fuel economy, high thrust for take-off, and reverse 
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Photograph of control mechanism of turbolectric 
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thrust for aerodynamic braking, it is of interest to 
determine some typical values for the kinds of pro- 
pellers which have been discussed. The propeller 
efficiencies will be as given earlier in this paper. The 
turboprop engine performance is based on published 
data and analyses as to the effect of higher compression 
ratios and other factors to provide the best performance 
with realistic values for operating temperature, etc. 

Applying transonic and supersonic propeller effi- 
ciencies, the performance on a thrust basis is as shown 
in Figs. 9 and 10. 

It will be noted in these two figures mentioned that 
thrust at take-off speeds is good. For a thrust neces- 
sary to give a certain cruising speed in the 400 m.p.h. 
range, for example, the take-off thrust is more than twice 
as great. Specific fuel consumption in the take-off 
range is also low, a factor of considerable importance 
when considering practical take-off procedures. At 
high speeds in the transonic range, the specific fuel 
consumption on a horsepower basis is improving and 
on a thrust basis is increasing slowly. The absolute 
value of the specific fuel consumption at 0.8 Mach 
Number, for example, may be of the order of 0.4 or 
better on a horsepower basis and 0.65 in terms of thrust. 
In the case of the supersonic propeller, the performance 
through Mach Number of one remains good. For the 
engine with the reheat cycle, the specific fuel consump- 
tion is only about 10 per cent higher than that for the 
basic engine, which is a very favorable fuel consumption 
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for a thrust increase of thirty per cent, particularly 
when comparing it with other forms of thrust augmenta- 
tion. 


SUMMARY 


Data have been presented to show that the high 
efficiency of the aircraft propeller, which has made it 
universally used in the subsonic-speed range, can be 
extended in practical designs through the transonic 
region and well into the supersonic. To do this, aero- 


dynamic refinements have had to go hand in hand with 
structural developments, since the principal require- 
ment for the higher speeds is thin sections. 

Ability to obtain good propeller efficiencies at high 
speeds brings together high thrust and high economy. 
Together with the plus values of good take-off and re- 
verse thrust for aerodynamic braking, the propeller- 
turbine combination has outstanding advantages to 
all aircraft where range, economy, and ability to operate 
under any weather and traffic conditions are important. 
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Some Ainects of the 


Aircraft Noise Problem 
HARVEY H. HUBBARD* and LESLIE W. LASSITER+ 


INTRODUCTION 


PROBLEM OF NOISE 


HE REDUCTION of aircraft 


has been of interest for many years but is be 


coming of greater concern because of the ever increasing 


number of people affected. Because of increases in 
noise levels, not only passengers, crews, and service 
personnel of airplanes but also larger groups of people 
working and living near airports and test facilities 
are affected to a greater degree. As a result of the 
interest in noise, the N.A.C.A., other agencies, and 
aircraft companies have been engaged for some time in 
studies relative to the noise problem in general. By 
way of example, reduction of noise reaching the ground 
from light airplanes was considered by the N.A.C.A. a 
few years ago in connection with the airport noise prob 
lem. Although it was demonstrated then that a solu 
tion to this particular problem was technically feasible, 
a satisfactory solution to the more significant and com- 
plex problem of quieting the larger and more powerful 
transport-type aircraft was not available. Subse- 
quent developments resulting in more powerful pro- 
pulsion systems for military and commercial use may 
aggravate the already serious noise problems. Conse- 
quently, the N.A.C.A. is continuing its basic noise 
research in an attempt to define present and future 
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hic. 1. Notse generated by a constant force that, as a function 


of time, varies in distance to the observer. 


Langley Aeronautical Laboratory, N.A.C.A. 


noise problems and to explore the possibilities of their 
solution. 

The present paper considers three aspects of the air- 
craft noise problem. It first gives results of past 
and current N.A.C,A. research with regard to the physi- 
cal characteristics of the from 


sources such as propellers and_ jets. 


various noise 
It then briefly 
discusses the results of the work of other organizations 
with regard to two additional aspects of the problem 
namely, the effects of noise on speech and hearing and 


noise 


ways of protection from noise. 


PHYSICAL CHARACTERISTICS OF AIRCRAFT NOISE 


In discussing the physical aspects of the problem, 
we will be concerned with the sources of the noise, 
their spectrums and intensity levels, and how the 
noise varies as a function of various parameters that 
affect it. 


Noise from Propellers 


One basic type of noise is generated by propellers and 
is illustrated in Fig. |. The rotational noise, which is 
the main component of propeller noise, is generated by 
a constant aerodynamic force on the blade which, as a 
function of time, varies in distance to the observer. 
rhere is a tendency for the largest sound pressures to 
appear near the plane of rotation where this distance 
variation is greatest. A typical supersonic-type pro- 
peller-noise spectrum! is shown on the figure where 
intensity appears on the vertical scale as a function 
of frequency on the horizontal scale. The noise con- 
sists primarily of a few frequencies of constant ampli- 
tude which are harmonically related to the blade 
passage frequency. It is significant that at supersonic 
tip speeds some of the higher harmonics are more in- 
tense than the fundamental, with the result that the 
characteristic wave form is sharply peaked, as shown 
by the typical pressure time history record shown on 
the figure. At subsonic tip speeds the spectrums differ 
from the one shown here in that the higher harmonics 
are generally than the fundamental. 
Noise frequencies from either type of propeller are 
most intense below approximately 1,500 cycles per sec. 

Some of the parameters significant in the generation 
of propeller noise are illustrated in Fig. 2. This ma- 
(erial is a composite of the results of a general N.A.C.A. 
propeller-noise research program reported in references 
I-S. Sound intensity in decibels is shown as a function 
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of rotational tip Mach Number for both a two-blade 
and a six-blade propeller for constant power input. 
It can be seen that a decrease in sound intensity can be 
achieved by using more propeller blades; however, the 
decrease obtainable is greater at the lower tip speeds 
than at the higher ones. For both propellers, the tip 
Mach Number is a significant parameter in the sub- 
sonic range, while, in the supersonic range, the sound 
intensity is essentially independent of the tip Mach 
Number. At Mach large 
sound reductions can be obtained by increasing the 
number of blades and reducing the tip Mach Number. 


subsonic tip Numbers, 


At supersonic tip Mach Numbers, a relatively small 
benefit would result from this technique. Some 
preliminary tests have shown that blade plan form, 


which apparently is not significant at subsonic tip 
Mach Numbers, may be significant in the supersonic 
range. The wider blades may cause some reduction 


in intensities, particularly for the higher harmonics. 


Noise from a Pulsing Flow 


Another basic type of aircraft noise source, pulsing 
flow, is illustrated schematically in Fig. 3. This noise 
source is most generally associated with pulse-jet 
engines, since they are designed to operate in a cyclic 
manner. The exhaust gases are expelled periodically 
at a frequency that is a function of the operating tem- 
perature and the volume of the combustion chamber. 
The noise spectrum associated with this type of source 
contains only a few discrete frequencies with the funda- 
mental or firing frequency being the most intense. 
The associated wave form is nearly sinusoidal and shows 
the predominance of the fundamental frequency. 

Even though this predominantly low-frequency 
spectrum is usually associated with pulse-jet operation, 
similar results have been obtained for ram-jets and 
turbojet units with afterburner operation. Thus it is 
believed that the noise spectrums generated by pulsing 
flow phenomena are closely related to those associated 
with conditions of rough burning and/or resonance 
which may occur during operation of continuous-type 
jet engines. Little information is available concerning 
these latter phenomena, since they are avoided in 
practice whenever possible because of intense noise and 
vibration. 


Another pulsing flow phenomenon is illustrated in 
Fig. 4, which shows schematically the composition of a 
typical exhaust spectrum from a 200-hp. reciprocating 
engine. Again, the fundamental firing frequency is 
the most intense, and the other frequencies present 
tend to be lower in amplitude. This spectrum is more 
complex than that from the pulse-jet, since it contains 
some subharmonics, which are believed to result from 
dissimilarities in the manifold system, and some high- 
frequency components of an aerodynamic origin. 
Judging from the quality of the spectrum, the task of 
reducing the overall noise is apparently one of reducing 
the low-frequency components since they are of great 


strength. However, there is some difference of opinion 
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before and after muffling. 


as to which frequencies need to be reduced, since some 
observers feel that the higher order ones are most 
objectionable. For any given reciprocating engine 
we can look to the exhaust muffler as a means of re- 
ducing the noise. 
ically in the figure, and its effectiveness is shown as 
This particular 
design is capable of providing some noise reduction 


A simple muffler is shown schemat- 


the space between the two curves. 
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Fic. 5. Noise generated by jet mixing and turbulence. 


throughout the spectrum and provides an overall 
noise reduction in this case of approximately 8 db. 

The basic principles of muffler design are well known, 
and those that apply specifically to the muffling of 
small aircraft engines are indicated in reference 9. 
For larger engines, additional research and develop- 
ment work are needed to produce satisfactory designs 
from the standpoint of noise reduction, weight, and 
safety. 


Noise from Jets 


The next noise source that will be considered is the 
mixing region of a jet, as shown schematically in Fig. 5 
along with a typical spectrum and wave form. The 
mixing region of the jet is of interest because it is the 
main source of noise from the turbojet engine. The 
mechanism of this type of noise generation is not well 
understood, but experiments have shown that a smooth 
flowing jet of air issuing to the atmosphere is an intense 
noise source. This noise is apparently associated with 
turbulence, and a typical spectrum contains nearly all 
frequencies from the subaudible to the ultrasonic 
range." Since so many frequencies are present and in 
random phase, the resulting wave form presents a 
hashy picture as a function of time in contrast to the 
steady characteristic wave form of the propeller in Fig. 
1. The distribution of energy in the sound spectrum of 
jets was found to be a function of the jet size and the 
observer's position. The results obtained with any 
specific analyzing equipment will also be affected by the 
bandwidth of the analyzer. For jet engines in current 
use, the peak intensities will probably occur at 1,500 
cycles per sec. or below. 

From current tests, it has been found that turbojet 
engines are closely related to simple air jets with regard 
to their noise generation. It was also found that jet 
noise increased in intensity as the jet velocity, density, 
and turbulence increased. The predominant parameter 
affecting the intensity is the jet velocity, and this ef- 
fect is shown in Fig. 6. Sound pressure in decibels is 
shown as a function of the exit gas velocity. The sound 
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pressures are seen to be an exponential function of the 
exit gas velocity, with the exponent being slightly larger 
than 3. Thus, if the velocity were varied by a factor of 
2, the sound pressures would be varied by about 20 db. 
This figure indicates that an increase in the exit gas tem- 
perature with the higher associated jet velocities will 
lead to higher noise levels. 

The data of Fig. 7, where overall intensity levels are 
shown as a function of the observer’s azimuth angle, will 
allow a comparison of the noise generated by a turbojet 
engine with and without afterburner. Both sets of data 
were recorded at the same distance from the source and 
are adjusted to the same thrust rating. It can be seen 
that the directional properties are approximately the 
same but that the noise levels associated with the after- 
burner are higher at all azimuth angtes. This increase 
is due in part to the higher exit velocities of the after- 
burner. 


Noise from Turbopropeller Units 


Since there is considerable interest in the turbo- 
propeller unit, some estimates of the noise have been 
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Fic. 6. Turbojet-engine noise as a function of the exit gas 
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Fic. 7. Noise levels as a function of azimuth angle for a turbo 


jet with and without afterburner and, as estimated, for two dif- 
ferent turbopropeller units. 
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made by the use of results from current research on pro- 
pellers and jets. The right-hand side of Fig. 7 shows a 
comparison of the estimated noise levels for two dif- 
ferent turbopropeller units and provides opportunity 
to compare the respective noise levels with those for the 
jets of Fig. 7. The distance and thrust ratings are ad- 
justed to the same values for all units of Fig. 7. In the 
case of the turbopropeller unit at take-off, the propeller 
is assumed to provide 90 per cent of the thrust and the 
jet exhaust 10 per cent. The subsonic turbopropeller 
(tip Mach Number = 0.90) curve has been estimated 
from the two dashed curves shown on the figure which 
show, respectively, the contributions of the jet exhaust 
and the propeller to the overall noise. It can be seen 
that, at the given conditions, the propeller is the major 
contributor, although at some azimuth angles the jet 
exhaust noise may be in the same order of magnitude. 
In the case where a supersonic-type propeller is used, the 
propeller is clearly the dominant noise source at all azi- 
muth angles. 


Comparison of the Maximum Intensities from Various 

Sources 

The data of Fig. 7 will allow a comparison of the 
noise from propulsive devices that are being considered 
for use by both the commercial and military organiza- 
tions. For a further comparison of the maximum in- 
tensity levels that are generated by these and other pro- 
pulsive devices, the data of Fig. 8 are of interest. Data 
in each case have been adjusted to correspond to a dis- 
tance of 300 ft. and to a thrust rating of 5,000 Ibs. 

Several observations may be made from the figure. 
The best obtainable estimate of the exhaust noise for a 
reciprocating engine alone is somewhat lower than the 
propeller noise, thus indicating that reduction of the 
exhaust noise without also reducing propeller noise will 
If sub- 
stantial reductions were made in the noise from present- 
day propeller-driven aircraft, it would be necessary to 
reduce both the propeller and exhaust noise. 

The noise levels associated with such high perform- 
ance units as the supersonic-type propeller, the after- 
burner, and the rocket engine are higher than for our 
present-day propulsive devices. 


result in a relatively small noise reduction. 


Consequently, the:r 
use will aggravate the noise problem in neighborhoods 
where there are low-flying airplanes and ground testing 
of engines. 


SOME EFFECTS OF NOISE ON SPEECH AND HEARING 


Because of the large number of people being exposed 
to aircraft noise, it is of interest to evaluate some of its 
effects. Detailed consideration of this aspect of the 
problem is outside the scope of the present paper; 
hence, only a brief discussion of two related phenomena 
will be given. 


Masking of Speech 


It is generally recognized that noise is capable of in- 
terrupting conversational speech. Probably people ex- 
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Fic. 8. Comparison of the maximum noise levels generated by 
various propulsive units. 
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Fic.9. Threshold shift as a function of frequency for a 400 cycle 
per sec. tone of 70 Ib. 


3000 


perience thisnoise phenomenon more thanany other. For 
people living near an airport, this constitutes a nuisance, 
whereas in vital communications it may be a great 
hazard. This phenomenon is called masking, and the 
amount by which the hearing threshold is raised for 
-ach frequency is a measure of the masking. The mask- 
ing action of a 400 cycle per sec. pure tone of 70 db. in- 
tensity is illustrated in Fig. 9 as a function of fre- 
quency.'' It can be seen that a relatively small amount 
of masking is produced at frequencies below the mask- 
ing frequency, whereas a relatively large amount of 
masking occurs at frequencies above the masking fre- 
quency. The most detrimental effects of masking occur 
at frequencies nearly coincident with, and _ slightly 
above, the masking frequency. The noise frequencies 
below the speech range even at relatively low intensities 
will have some masking action on speech. Noise fre- 
quencies above the speech range will have little or no 
masking effect. 


Hearing Losses 


Hearing losses will, in general, be of concern only to 
those people who are working close to the noise source. 
The nature and amount of hearing loss produced are 
functions of the intensity of the noise, its frequency, and 
the duration of exposure. A given hearing loss may be 
incurred by exposure to an intense noise of short dura- 
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tion or by a less intense noise of longer duration. Fig. 


10 illustrates the temporary hearing loss for an observer 


after a short exposure to a rather intense jet-engine 
noise spectrum.” In this case it may be seen that the 
greatest hearing losses occurred in the range of speech 
frequencies from 500-2,000 cycles per sec. In general, 
the greatest effects occur at the predominant noise fre- 
quency or above, as in the case of masking in Fig. 9%. 
We can thus estimate that the jet-noise spectrum that 
caused this hearing loss had intense components below 
1,000 cycles per sec. Most hearing losses are temporary 
and become permanent only after repeated exposure be- 
fore recovery is complete. 


PROTECTION FROM NOISE 


The most desirable method of protection from noise 
is to reduce it to an acceptable level at the source. Be- 
cause of performance considerations and the high levels 
inherent in aircraft propulsion systems, this condition 
is difficult to realize, and it is of interest to explore other 
ieans of protection. 


Spatial Isolation 


Since relief from noise is obtainable by merely in- 
creasing the distance between the observer and the 
noise source, it is of interest to evaluate this effect of 
distance on the noise from the various aircraft noise 
sources. Noise reduction as a function of distance is 
shown in Fig. 11 for the frequencies of 1,000, 3,000, and 
10,000 cycles per sec.'* The solid line represents the 
noise reduction due to the normal spreading of a sound 
wave according to the inverse square law. It may be 
seen that for frequencies in the order of 1,000 cycles per 
sec. or below there is little additional noise reduction 
due to atmospheric effects, while at higher frequencies 
the atmospheric losses may be large. Since most air- 
craft noise spectrums have relatively large components 
in the frequency range below 1,500 cycles per sec., the 
solid line of Fig. 11 will essentially describe the in- 
tensity as a function of distance except for great dis- 
tances. 
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IG. 10. Temporary hearing loss as a function of frequency fol 
lowing a 10-min. exposure to jet-engine noise of 146-db. 
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The data of Fig. 11 are for conditions of sound prop- 
agation for clear areas such as over an airport runway 
and from an airplane flying overhead. In the case of 
terrain with obstructions such as high grass, shrub- 
bery, trees, etc., the average attenuation is somewhat 
greater than indicated in the figure. 


Soundproofing 


In instances where groups of people are required to 
be near noise sources for long periods of time, sound- 
This 
technique requires the use of a structure, and two phys- 
ical phenomena involved are the sound transmission 
and sound absorption qualities of the structure. It is 
shown in reference 13 that in order to achieve large 


proofing may be used as a means of protection. 


noise reductions it is necessary to have large transmis- 
sion losses and at least nominal absorption losses. Since 
the transmission loss is the most important parameter 
in connection with large noise reductions, it is of interest 
to see how it is affected by the noise frequency and the 
panel density. 


Fig. 12 shows the theoretical transmission loss in dect 
bels as a function of frequency in cycles per second for 
sound passing through three homogeneous panels dif- 
fering in weight. Although some variations in the data 
exist, the trends of Fig. 12 are verified by experiment.'! 
It can be seen, in general, that the larger losses occur at 
the higher frequencies. In order to increase the trans- 
mission losses at the lower frequencies, the weight of the 
structure must be increased. The solid line may be con- 
sidered representative of airplane fuselages, while the 
line of small dashes is more in the order of test cell con- 
struction. Since perfect absorption is assumed, these 
noise reductions are larger than would be obtained in 
practice. The fact that noise reductions are more dif- 
ficult to obtain at the lower frequencies is significant, 
since it has been shown that most aircraft noise spec- 
trums contain relatively intense low-frequency com- 
ponents. 


Personal Protection 


The most widely used type of personal protection for 
persons working close to the noise source is the ear plug. 
This device in connection with the standard Air Force 
helmet provides substantial noise reductions over a 
wide range of frequencies’ and is useful to test-cell 
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personnel and to persons working near ground runups of 
engines. The effectiveness of each of these devices 
when used separately and in combination under opti- 
mum conditions is illustrated in Fig. 13. The noise 
attenuation in decibels is plotted as a function of fre- 
quency in cycles per second. The attenuation avail- 
able for a combination may vary from approximately 
30-80 db., depending on the noise frequency, and for 
the speech range averages approximately 50 db. 

The difference in levels between air and bone conduc- 
tion of sound is approximately 50 db. Equipment 
designed for protection against bone conduction 
would be cumbersome and, hence, of limited use. The 
protection provided by a well-fitted ear plug and helmet 
combination may therefore represent the practical 
limit of protection for the ear. This combination will 
provide adequate protection for short exposures to 
relatively high intensity levels or for long-term expo- 
sures to nominal intensity levels. . 


CONCLUDING REMARKS 


In conclusion, three phases of the aircraft noise prob- 
lem have been discussed. The physical aspects of the 
n ise were considered in some detail, and the effects of 
noise on speech and hearing and some ways of protection 
from noise were then discussed briefly. Conclusions 
that can be drawn from these and other related studies 
indicate that no easy and inexpensive solution to the 
aircraft noise problem is presently available. Reduc- 
tions of noise at the source are possible in some cases 
as for the propeller and reciprocating engine, but only 
if some performance penalty is acceptable. The prob- 
lem of providing adequate protection is in many cases 
expensive and is complicated by the intense low-fre- 
quency content of the noise from most aircraft noise 
sources. 
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Fic. 12. Theoretical transmission loss as a function of frequency 
for three homogeneous panels varying in surface density. 
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Safely in Design 


SIDNEY D. BERRMAN* 


Norton Air Force Base 


INTRODUCTION 


le THE TROUBLED TIMES that beset the world today, 
it is imperative that the forces that were created to 
protect our Nation and the other peace-loving nations of 
the world be held in readiness to strike at the peak of 
their potential operational effectiveness. Note the 
phrase ‘‘potential operational effectiveness.’ The 
potential of the greatest air force in the world can be 
greatly diminished by factors that either (1) destroy 
trained crews and their aircraft before they even enter 
combat or (2) keep aircraft grounded while expensive 
modifications are retrofitted on them. Combat readi- 
ness must be maintained at a high efficiency in order 
that the objectives of our Air Force can be fulfilled. 

The reduction in the rate of aircraft accidents is one 
factor that can help keep our Air Force up to its planned 
peak striking power. Aircraft accidents have always 
been a matter of concern to the U.S.A.F. Early in 
1950, in order to better pursue an aggressive and posi- 
tive accident prevention program, the Air Force 
established, in its Inspector General structure, an or- 
ganization under Major Gen. Victor E. Bertrandias. 
This organization is composed of three Directorates 
Procurement Inspection, Technical Inspection, and 
Flight Safety Research. These Directorates are headed 
by Brig. Gen. Clarence P. Kane, Thomas O. Hardin, 
and Richard J. O’Keefe, respectively. 


PROCUREMENT INSPECTION 


The mission of the Directorate of Procurement In- 
spection, in general, is to keep the Chief informed as to 
whether maximum return for each dollar expended is 
being effected in terms of efficient, economical, and 
expeditious procurement of the required quality and 
quantity of aircraft, components, and supporting equip- 
ment. The material to fulfill this broad objective is 
obtained by surveys and inspections encompassing 
all functions or activities having an impact upon the 
expenditure of the procurement dollars regardless of 
level or command. 


TECHNICAL INSPECTION 


The mission of the Directorate of Technical In- 
spection is to inspect and evaluate maintenance and 
technical inspection systems and techniques throughout 

Presented at the Session on Air Transport—Safety, Twentieth 
Annual Meeting, I.A.S., New York, January 28-31, February 1, 
1952. 


* Aeronautical Consultant, Directorate of Flight Safety Re- 
search, Office of Inspector General, U.S.A.F. 
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the Air Force, and to recommend modernized and stand 
ardized systems of maintenance and technical in- 
The objective of the Directorate is to bring 
to the attention of commanders deficiencies that are 
hindering the most economical and effective use of 
maintenance personnel and equipment and, thus, to 
improve the quality of aircraft maintenance and to 
increase operational the Air 
Force. 


spection. 


efficiency throughout 


FLIGHT SAFETY RESEARCH 


The mission of the Directorate of Flight Safety 
Research is to contribute to the establishment of peak 
operational effectiveness in our Air Force through the 
prevention of aircraft accidents. This is to be accom- 
plished by the formulation and development of policies, 
standards, and procedures covering an Air Force-wide 
accident prevention program. In order to fulfill. ade- 
quately this important assignment, four main divisions 
were created within the structure of the Directorate 
of Flight Safety Research. These divisions are: 
(1) the Records and Statistics Division, (2) the Safety 
Education Division, (3) the Medical Safety Division, 
and (4) the Investigation and Safety Engineering 
Division. 

The Records and Statistics Division, as the title clearly 
implies, maintains up-to-date records of all aircraft 
accident reports dating from 1908 and individual flying 
time for rated personnel of the entire U.S.A.F. 
Through the use of IBM machines, pertinent informa- 
tion on each U.S.A.F. aircraft accident is maintained 
in an easy, accessible form. This Division prepares 
statistical studies on various subjects, such as pilot 
proficiency, age versus accidents, trends and accident 
cause factors, cost account of aircraft accidents, etc. 

The Safety Education Division determines and at- 
tempts to satisfy the educational needs of the U.S.A.F. 
in connection with the reduction of aircraft accidents. 
This Division produces such publications as Flying 
Safety Magazine, The Aircraft Accident and Maintenance 
Review, numerous posters, and special bulletins. 

The Flying Safety Magazine is a general interest 
publication for all levels of Air Force personnel. It 
contains feature articles on accident prevention, car- 
toons, guest editorials, and stories by prominent Air 
Force leaders. 

The Aurcraft Accident and Maintenance Review is 
designed to furnish commanders, pilots, and mainte- 
nance men with the more technical side of accident 
prevention. It furnishes descriptions of accidents of 
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interest, maintenance tips, and notes from manu- 
facturers which pertain to Air Force equipment and 
operations. This publication serves as a medium for 
dissemination of information both on accident pre- 
vention and technical inspection. 


The “Rex Riley” poster is employed to portray 
graphically a specific type of accident or incident which 
is causing current difficulty. It is a sequence type of 
cartoon designed to appeal to personnel who ordinarily 
would not be inclined to read other, more serious publi- 


cations on accident prevention. 


“Crash and Consequences” is another quick reading 
poster which describes specific accidents and their 
causes in order to provide preventive lessons for pilots 
and crew members. 


The Medical Safety Division determines psychological 
and physical factors that cause individuals to have 
accidents. This Division also compiles and evaluates 
data on injuries and deaths with the ultimate objective 
of recommending improvements in equipment and 
structures in the interest of human efficiency and 
safety. 

The Investigation and Safety Engineering Division 
analyzes all Air Force accidents and also conducts 
investigations of those accidents that are of particular 
interest or would affect the overall operation of the 
Air Force. In general, the accidents of particular 
interest are those involving new equipment or new 
type aircraft. These investigations require utilization 
of all available talent in tracing down possible factors 
that may have caused or contributed to the accident. 
Engineering consultants of wide experience with a 
background of accident investigation have been em- 
ployed within the past year in the Directorate to aid 
the Air Force personnel in these investigations. In 
addition, aid is very often supplied upon request from 
the various engine, aircraft, and accessory manufac- 
turers, as well as other Government and civilian re- 
search agencies. Arrangements have been made with 
a number of our major engine, propeller, and aircraft 
manufacturers to assign representatives to the Direc- 
torate on a temporary basis. 


As a result of studies and investigations, recom- 
mendations have been made pertaining to improve- 
ments in the aircraft, power plant, accessory units, 
standardization of instruments and controls, lifesaving 
equipment, and many other items concerning safety. 


Several of the findings of this Directorate during the 
past vear will be presented. However, the discussion will 
be of those casesthat pertain to faulty design, inadequate 
analysis of specific functional problems, and/or lack 
of safety consciousness—factors that have either been 
the primary cause of aircraft accidents or the subject 
for corrective action due to their potential hazard. 
It must be recognized that for security reasons and to 
avoid possible embarrassment to manufacturers, no 
particular model or designation of type will be men- 
tioned. 


STUDIES 


Case No. 1.—On a gunnery run recently performed by 
one of our latest aircraft, a malfunctioning of the elec- 
trical equipment was noticed, as well as a severe 
vibration in the aircraft. Included in the electrical 
failure was complete loss of the a.c. power at the En- 
gineer’s panel. This caused a loss of electrical power 
to the turbocontrol, spark-control, and mixture- 
control circuits which placed a limitation on the maxi- 
mum power that could be safely drawn irom the en- 
gines, since these controls can only be positioned elec- 
trically. The aircraft had lost one of its engines right 
after take-off and also a second engine as a result of 
mechanical trouble during the gunnery run. In order 
to maintain altitude, attempts were made by the 
flight crew to draw power in excess of the maximum 
safe limit which resulted in progressive detonation 
failures of several of the engines until a crash was 
unavoidable. In the crash, the aircraft was completely 
destroyed. 

Since a malfunctioning of the electrical system be- 
came evident immediately following the gunnery 
runs and since the vibration of the aircraft was judged 
the most severe ever experienced by several of the 
crew, it appeared that whatever caused the electrical 
malfunctioning and severe vibrations was associated 
with the firing of the guns. 


With this hypothesis in mind, inspections of the 
retractable gun turrets of similar model aircraft were 
made. The upper aft turrets were extended and re- 
tracted several times. This operation is performed 
by an electric motor that cranks the lower member 
of the nutcracker upward for extension and downward 
for retraction. For the extension, the two arms of 
the nutcracker are rotated into place until the axis is 
positioned just beyond dead center. When the mating 
surfaces of the lower end of the upper arm and the 
upper end of the lower arm come into intimate bearing 
contact, a limit switch is actuated which shuts off 
the current to the motor. Examination of this switch 
revealed that it was of the ordinary type, easily sub- 
jected to malfunctioning due to shock, temperature, 
and moisture. In addition, the switch was so ‘placed 
on the nutcracker legs that, unintentionally, it formed 
a natural ledge for support of the foot of flight person- 
nel in climbing up or down from the gun turret. 

A malfunctioning of this switch, wherein the opera- 
tion occurs too soon, would cut off the actuating motor 
before the two mating surfaces on the ends of the actu- 
ating arms of the gun turret could come into intimate 
contact. With the ends of the nutcracker thus open, 
it is obvious that a high acceleration and resultant 
shock would result upon firing of the guns. 

In order to substantiate this, gunnery tests were 
performed in the air with the nutcrackers in the locked 
position and also with the mating surfaces of the legs 
slightly open. During the “‘in-flight’’ gunnery test the 
rear turrets were first fired with the nutcracker in the 
locked and rigid position. The vibrations were judged 
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heavy but usual by men with gunnery experience on 
this type of aircraft. The legs were then opened ap- 
proximately '/3. in. and only 2 bursts of from 3 to 5 
rounds each were fired. The firing was discontinued 
because of the fact that the iegs of the mount had a 
movement of approximately ',. in. each side of the 
centerline, and the resultant severe vibration in the 
fuselage had either jackknifed, loosened, or displaced 
5 of the 15 fuses located in the forward fuse panel. 

As a result of our investigation of this accident, 
specific recommendations pertaining to the switch were: 
(1) to replace the present-type limit switch with a 
micromatic type as soon as possible; (2) to provide 
a protection for the switch in the event personnel 
attempt to use it as a step; and (3) to enclose the switch 
in a cover to protect it from rain when the gun turret 
is in the extended position and the hatch is open. 

Case No. 2.—Recently. at one of our fighter bases on 
the East Coast, a jet fighter on a ground-control inter- 
ceptor scramble mission received substantial damage 
in an aborted take-off accident. This was the lead 
aircraft of a two-ship element. The wing flaps were 
checked at 20°, and trim tabs were neutralized. The 
throttle was advanced to take-off r.p.m., the brakes 
released, and the take-off roll started. As the lead 
aircraft approached an indicated speed of approxi- 
mately 130 m.p.h., a strong and steady rearward pull 
was exerted on the control column that was unsuc- 
cessful in lifting the nose wheel off the runway. As 
the aircraft continued down the runway with the 
speed increasing to approximately 150 m.p.h., three 
two-handed rearward stick attempts were made to 
raise the nose wheel. When these efforts were also 
unsuccessful, the pilot decided to abort the take-off. 
The throttle was immediately closed and heavy braking 
applied. However, the aircraft ran off the end of the 
runway, struck a ditch, and received substantial 
damage. 

Since it was established that the nose wheel failed 
to lift off the runway despite all the pilot’s efforts, a 
thorough inspection was made of the various items 
that could have accounted for this type of accident. 
The power plant and air-speed indicator systems were 
not involved in the accident, since the thrust and speed 
during the take-off were verified by the second air- 
craft that rode on the lead aircraft’s wing and took off 
in the normal distance. Nevertheless, a power check 
of the engines and a test of the air-speed system 
were made. Both of these items were in satisfactory 
operational and functional condition. The take-off 
gross weight and the center of gravity position were 
determined to be within the allowable limits. Weather, 
which includes wind, gust, and temperature, was not 
considered as a factor. Also, maintenance records 
revealed that there had been no pertinent write-ups 
or modifications of the aircraft which would have had 
any bearing on the accident. 

A thorough examination was made of the elevator 
and elevator tab control systems. This inpection 
revealed that these control systems operated smoothly 
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throughout the entire range of movement with no evi- 
dence of binding, and all components were properly 
secured. 

During the inspection of the cockpit, it was observed 
that the pilot’s transition and training check list, 
enclosed in a stiff plastic case, was on the floor to the 
left of the control column and fastened by a strap to 
the left stirrup of the ejection seat. 

Detailed inspection of the check list revealed that the 
plastic case had a fold approximately 5 in. from the top. 
The case was marked by a torn, ragged indentation 
approximately 1'/2 in. by '/» in. on the left-hand side 
and a break in the plastic at the bend. It was evident 
that the indentation and breaks were caused by pres- 
sure being exerted against the case. Also noticed 
were green smudges that could have been obtained 
only by pressure against the zinc chromate paint on 
the seat or on the control column structure. 

After experimentation, the check list was placed in 
such a position that, during rearward movement of the 
control column, the folded check list was wedged tightly 
between the control column cradle and the base of the 
ejection seat. The points of contact coincided with the 
markings on the case. The check list in this position 
restricted the control column to full rearward travel 
by approximately 1°’; in. This restriction limited 
up-elevator travel to 19°, whereas the full travel 
is 27'/:°. In this particular type aircraft, full up- 
elevator movement is required for take-off. The above 
restriction was sufficient to prevent the aircraft from 
becoming air borne. This case has been presented to 
show how accidents may result from simple causes. 

As a result of our investigation, instructions were 
issued which specified a standard location in the cockpit 
for the placement of the check list, so that it will be 
easily accessible to the pilot without danger of inter- 
ferences with the flight controls, system controls, 
switches, or instruments. 

Case No. 3—-One of our cargo aircraft was declared 
missing while on a transoceanic flight. After an in- 
tensive search by aircraft and surface vessels, only 
small amounts of debris were recovered. 

As a result of this accident, representatives of the 
Directorate of Flight Safety Research conducted 
comprehensive inspections of similar model aircraft 
during the manufacture, as well as a tear-down inspec- 
tion of a sister aircraft that had had service time. The 
purpose of these inspections was to uncover possible 
items, in the design of the aircraft, its equipment, and 
installation, which might be considered a potential 
hazard to flight safety, and to check for service wear. 

One of the deficiencies revealed was that the pitot 
static system did not have an alternate source of static 
pressure. If the source iced over, the situation could 
result in erroneous flight instrument readings. An 
alternate static source should be provided or pro- 


vision made to heat the present source. Examination 


of the aircraft showed that all rudder, rudder tab, 
elevator, and elevator tab control cables are routed 
on the upper left side of the fuselage with only 10 in. 
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separation between the duplicate elevator control 
cables. Since the particular design of the propeller 
blade installed in the aircraft has failed on several 
occasions, it was possible that a failed blade may have 
cables in this cable block and thrown 
the aircraft out of control. Since the regulation stipu- 
lates that the elevator controls must be duplicate, 
flight safety can be better fulfilled by placing these 
elevator cables on opposite sides of the fuselage. The 
requirement at present only stipulates that this be 
done for bombardment aircraft. 

The investigation disclosed that the aircraft are 
equipped with electrically driven flight instruments. 
Complete electrical failure at night or during weather 
flying would require the pilot to fly the aircraft with 
only bank and turn indicator, compass, air-speed 
altimeter. This is not desirable for 
transatlantic flights of long duration. A set of vacuum 
instruments or a duplicate set of electrical flight in- 
struments driven from a separate source of electrical 
energy and utilizing separate wiring would be cheap 
insurance for safety. 

It was revealed that the firewall shutoff valves are 
electrically controlled. In case of electrical failure, 
the crew would be unable to operate these valves. 
This is an instance of design where the operation of an 
emergency system is dependent upon another system. 
To ensure operation of these valves at all times and in 
all emergencies, manually controlled firewall shutoff 
valves should be installed where feasible. 

Wing and empennage heaters in this aircraft are 
used as deicers and not as anti-icers. This procedure is 
followed to prevent runback on the unheated portion of 
the wing. The heaters are not turned on until a moder- 
ate layer of ice has accumulated on the wings. As 
soon as the ice loosens and craeks off,.the heaters are 
turned off, and the procedure is repeated as often as 
necessary. The danger exists that, if a heavy build-up 
of ice were suddenly encountered with the heaters off, 
it would be possible for the air intake duct to the heater 
to clog. These ducts are heated by the wing heaters, 
and, if they become clogged, the heaters would be 
inoperable. 

Because of the extremely long flights made by air- 
craft of this type and the amount of weather flying it 
must do, the installation of air-borne radar equipment 
would prove valuable for circumnavigation of severe 
storm areas. 


severed the 


indicator and 


It was noted that the aileron control mechanism was 
in an under-floor cargo compartment mounted on the 
This highly vital control equip- 
ment was separated from the compartment only by a 
light canvas curtain that, in nearly all of the aircraft in- 
spected, was rolled and held in the up position. It 
would be very easy for articles carried in this compart- 


rear of the rear spar. 


ment to move forward in rough air and jam this aileron 
control mechanism. 

The pulleys and the cables for the rudder trim tab 
are located in the floor cutout of the fuselage tail area. 
There is no protection against jamming of this control 
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unit from objects that could easily foul it. Also, in 
this portion of the fuselage, there is no protection 
against rain or snow entering the tail portion through 
large openings on the root ends of the rudder and ele- 
vator. 

Both right and left fuel selector valves were found to 
be extremely vulnerable to jamming by articles falling 
out of the clothes of mechanics as they crawl through 
the wing leading-edge tunnels. No provision had 
been made to prevent such an occurrence. 

Early in the investigation it was noted that failure of 
a propeller cuff or propeller blade itself could have a 
serious, if not catastrophic, effect on the aircraft. Not 
only are the control cables for the empennage clustered 
together, which would make them extremely vulnerable 
to this type of failure, but also vital parts of the aircraft 
are located in the plane of rotation of the propeller 
blades. These items are the racks that contain 
the radio equipment and such electrical units as the 
master propeller synchronizer and autopilot equipment, 
as well as the brackets that retain the various tanks for 
the entire oxygen supply. 

At this time, the theory was presented that the 
probable cause for the accident could be a failure of 
some part of the propeller or the propeller-engine 
combination. This particular type of propeller con- 
struction and design has experienced five recorded 
failures during the time it has been in service. An 
accident of this nature could well fit the known facts and 
circumstances. A failed part of the propeller could 
project itself through the fuselage into the radio equip- 
ment which could account for the radio silence while 
the aircraft was cruising at the known altitude of 9,000 
ft. This propeller failure could also have cut the em- 
pennage controls, damaged the electrical equipment, 
punctured the oxygen tanks, and cut lines containing 
hydraulic fluid. 

Several months after the disappearance of the aircraft, 
an accident happened to a sister aircraft which 
strikingly fitted the details of the theory presented. 
During a take-off run, the sister aircraft experienced a 
failure of the aluminum-alloy cuff support casting 
from a blade of No. 3 propeller. The aircraft aborted 
its take-off and, by use of reverse thrust, was brought 
to a stop on the runway. None of the 61 personnel 
on the aircraft was injured. 


The failure of the cuff support casting permitted the 
cooling cuff to move along the blade axis under the 
action of centrifugal forces and penetrate the lower 
right side of the fuselage. The penetration extended 
through the outer skin at the section reinforced by the 
protection strip and through the right- and left-hand 
corrugated panels of the nose-wheel well. Severe 
structural damage occurred to five longitudinal stringers 
and a heavy bulkhead. Three hydraulic lines in the 
compartment in front of the bulkhead were severed. 
The electrical master propeller synchronizer and certain 
autopilot equipment located in the rear of the bulkhead 
were destroyed, and several electrical wiring bundles 
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were cut. Brackets for the oxygen tanks are located 
directly in line with the hole punched in the structure 
by the cuff. Fortunately, oxygen tanks were not in- 
stalled in the racks; otherwise, a disastrous explosion 
might have occurred. 

The inspections that were instigated as a result of 
the missing aircraft and the investigation of the accident 
caused by the aborted take-off resulted in many recom- 
mendations that will help prevent future accidents. 

Case No. 4.—Several months ago during a daylight 
take-off on a pilot transition training mission, a cargo 
aircraft crashed. Three landings had already been 
accomplished on this mission. During the fourth and 
final take-off the aircraft made a normal acceleration 
down the runway. At the point of take-off, wings 
There was no crab, and wind conditions 
were negligible. The aircraft had just become air- 
borne when the right wing dropped and dragged over 
the ground, which caused the aircraft to cartwheel. 
As the aircraft was turning and dragging over the 
ground, propeller blade slashes were made in the earth 
by No. 4 propeller. 


were level. 


The aircraft was totally destroyed by the forces of 
impact and subsequent fire. 

The propeller domes were examined, and it was 
indicated from impact marks on the sector gearing 
that the blade angles on No. 1, No. 2, and No. 3 engines 
were forward of the low-pitch stop in the governing 
range. The impact marks on the gearing for No. 4 
propeller were below the low-pitch stop which indicated 
reverse pitch operation. Analysis of the fractures to 
the No. 4 propeller blades showed tension failures on 
the camber or forward side and a combination of ten- 
sion, compression, and shear failures on the thrust or 
aft side. An examination of the blade marks in the 
earth and a fitting of the blade tip in these slashes 
revealed that the trailing edge of the blade was forward 
of the leading edge at the time of contact with the 
ground. From the items as stated—namely, the mark- 
ings on the sector gearing below the low-pitch stop, 
the tension fracture on the forward side of the blade, 
and the imprint in the ground—it was evident that 
No. 4 propeller was in reverse pitch. 

Interrogation of witnesses indicated that, just as 
the aircraft became air borne, an unusual! engine or 
propeller noise was heard. From the facts and cir- 
cumstances as presented, it is evident that No. 4 
propeller must have reversed immediately as the air- 
craft became air-borne. 


Examination of the reverse mechanism in the pilot’s 
throttle quadrant revealed that, in order to reverse 
the propeller, the throttle latches must be raised over a 
3/\s-in. stop. However, the overlap of the latch on the 
stop is only '/, in. The faces of the latch are on a 
bevel designed to lift easily the throttle latch over the 
stop while pulling aft. It was demonstrated that by 
grasping any one throttle and flicking it back, the 
throttle jumped by the stop into the reverse posi- 
tion. 


AERONAUTICAL ENGINEERING 


REVIEW JULY, 1952 

Since the test program for this flight called for a 
simulated engine failure, it was the finding of the 
accident investigating group that the instructor pilot 
retarded No. 4+ throttle to simulate an engine failure. 
In so doing, the throttle passed over the stop and acti- 
vated the reverse-pitch cycle. 

As a result of this accident, recommendations were 
made to redesign the throttle reverse mechanism for a 
positive stop which would preclude any possible in- 
advertent operation of the reverse-propeller cycle. 
Since inadvertent propeller reversals have also oc- 
curred on other model aircraft, this recommendation 
was also made to pertain to all aircraft. 

Case No. 5.—For a number of years there have been 
accidents in fighter-type jet aircraft wherein fire and 
occurred shortly after take-off. Careful 
investigation revealed that the source of fuel for these 
explosions and fires came from the fuselage tank fuel 
filler well as a result of improperly secured fuel caps. 
The fuel flow out of the filler neck formed a combustible 
fuel-air mixture on the forward side of the engine. 
It needed only a source of ignition to set off a catastrophic 
explosion, and in jet engines there are numerous hot 
spots that could act as a detonator for. this explosive 
vapor mixture. 


explosion 


As soon as this critical condition became manifest, 
all jet aircraft using agencies were notified to be ex- 
tremely vigilant in preflighting aircraft to check ‘that 
the fuel tank caps were properly secured. A recom- 
mendation was made that all fuel tank filler cap doors 
be redesigned to ensure that the outer access door 
could not be closed and locked without the inner fuel 
cap being secured in its recess. When this modification 
finally became a reality in the field, it was soon dis- 
covered that it also was inadequate. An accident, 
occurred which resulted in many fatalities, on an air- 
craft equipped with this modification. As a result 
of this accident, a remodification of the modification 
had to be retrofitted. 


These cases that have been brought to your attention 
are typical of many hundreds of other accidents that 
are causing a shameful loss to the nation of highly 
trained personnel and many millions of dollars. 

Reviewing the factors that caused these accidents 
revealed: 

(1) The lack of design planning in installing an 
inferior type of limit switch to control a vital pre- 
cision part. 

(2) The lack of safety thinking in failure to pro- 
vide a safe space for a check list. 

(3) The lack of understanding of the primary 
concepts of safety in not providing protection from 
jamming of vital control units of the aircraft and in 
locating vital equipment in line with the plane of 
rotation of the propellers. 

(4) The lack of proper functional design in manu- 
facturing a propeller reversing mechanism that could 
easily malfunction. 


(Concluded on page 43) 
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Cross-Country Soaring Criteria Based on Thermal Strength 


B. H. CARMICHAEL* 


Goodyear Aircraft Corporation 


INTRODUCTION 


O' THE MANY DIFFERENT FORMS of atmospheric 
energy available for soaring flight, by far the 
most common, and therefore the most widely used, is 
the thermal column. Of the types of soaring flight in 
practice, the distance flight that requires the highest 
degree of excellence of the sailplane and pilot has 
justifiably taken the lead in importance. At our 
present state of aerodynamic development and mete- 
orological knowledge, this type of flight is characterized 
by an altitude gain while circling in the thermal column, 
followed by a loss of altitude in the straight glide to 
the next thermal. Although future development may 
lead to cross-country soaring of a more satisfactory 
type, this paper examines the present state of the art 
and seeks to maximize the performance. 


DEFINITIONS 


Net Performance 


ty = time spent in glide between thermals 
te = time spent in climb, spiraling in thermals 
iy = rate of descent in glide between thermals 


= rate of ascent, spiraling in thermals 
Air-Mass Motion 

t's = vertical air-mass velocity between thermals 
Vi, = vertical air-mass velocity in thermals 


Sailplane Still-Air Performance 


Vise, = effective cross-country speed, distance/total time 
V = air speed used between thermals, variable 

Vy’ = air speed for best glide ratio 

Ws = sinking speed as a function of air speed 

wy’ = sinking speed at best glide ratio 


Sailplane Characteristics 


Cpp = minimum drag coefficient, sum of profile and para- 
site 

eAR = effective aspect ratio 

W/S = wing loading in pounds per square foot 


It will be noted that the dimensions are omitted in a majority 
This is because most of the analysis and results 
At first glance such a 
system may be confusing to those accustomed to working with 
However, it is an invaluable aid in this type of 
study, greatly reducing the labor involved in the calculations 
and providing a more general and therefore useful result. Thus, 
although the characteristics of the sailplane and the air mass 
under study may vary, the basic relationships established here 
remain true and can easily be applied to the particular conditions 
under study. 
per hour and sinking speed is in feet per second in line with 


of definitions. 
are given in nondimensional ratio form. 


absolute values. 


Where dimensions are used, air speed is in miles 
American instruments. 


Presented at the Motorless Flight Session, Twentieth Annual 
Meeting, I.A.S. (Joint Session with the Soaring Society of 
America, Inc.), New York, January 28-31, February 1, 1952. 

* Senior Aerodynamicist. 
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THE Basic EQUATION 


With the number of hours of thermal activity in a 
given day limited, the attainment of record distance is 
dependent on high effective ground speed. If ap- 
preciable horizontal winds are expected to maintain a 
steady direction over terrain possessing good thermal 
activity and adequate fields for landing, it is obvious 
that their utilization can be of great aid. Since in 
steady flight the sailplane’s air performance is inde- 
pendent of the wind measured from the ground, no 
further account need be taken of the wind in the ensuing 
discussion. The optimum technique worked out for 
no-wind conditions will still be optimum with wind 
The only result of the wind will be to change 
the absolute value of the effective ground speed or dis- 
tance obtained. 


present. 


Since speed is simply distance divided by time, and 
in the type of flight under study distance is only gained 
between thermals, we may write the equation for 
effective cross-country speed in its simplest form: 


Veg. = V-ty/(ty + te) (1) 


Now, since it is unwise to lose more altitude between 
thermals than is gained, the time values in Eq. (1) 
are replaced with rates of ascent and descent by equat- 
ing altitude lost to altitude gained: 


Vea. = V-w./(We + wy) (2) 


These rates will now be examined in more detail. 


RATE OF ASCENT IN THE THERMAL 


The average rate of ascent in the thermal is equal 
to the difference of the vertical velocity of the thermal 
and the sinking speed of the sailplane in circling’ flight. 
The strength of the thermal diminishes with distance 
outward from the core, but the sinking speed of the 
sailplane increases as the turning radius is decreased. 
There must be an optimum, but the present knowledge 
of the structure of typical thermals is too limited to 
allow precise expression. Experience of soaring pilots 
indicates that a 40° banked turn appears to be optimum 
for contemporary sailplanes. 

The lift required in turning flight is equal to that 
required in straight flight divided by the cosine of the 
bank angle. For optimum bank the induced drag is 
increased about 70 per cent, since it is proportional 
to the square of the lift coefficient, and the total drag 
or sinking speed is increased by 50 per cent. Since 
the remaining mathematical treatment will be simpler 
if all flight conditions are referred to those at maximum 
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glide ratio, the sinking speed in the turn can be ex- 
pressed as 1.32 times the sink at best glide ratio, since 
minimum sinking speed is 88 per cent of the sink at 
best glide ratio. Eq. (3) may now be written as 


w. = Van — 1.32w,’ (3) 
RATE OF DESCENT BETWEEN THERMALS 


The sinking speed between thermals will be equal to 
the sum of the downdraft strength and the still-air 
sink of the sailplane (which is a function of the air 
speed). The general analytical study may appear 
stymied at this point, since each sailplane has a dif- 
ferent sinking speed-forward speed polar. However, 
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when viewed from the proper perspective, all airplane 
polars are basically similar. Dr. Max Munk has ex- 
pressed this similarity in his universal performance 
function.' By choosing the condition of maximum 
glide ratio as a reference point, the flight polar can be 
expressed as a nondimensional sinking-speed ratio 
against a nondimensional flight-speed ratio. Fig. 1 
presents this graphically, and it can be seen that, 
regardless of the sailplane flown, if the plane is operat- 
ing at twice the speed for best glide ratio, the sink will 
be 4.25 times as large as it was at best glide. Note 
also that the minimum sink is SS per cent of sink at 
best glide and occurs at 76 per cent of best glide speed. 
As pointed out to the writer by Dr. Joachim Kuettner, 
when several modern sailplane polars are nondimen- 
sionalized, there is a scatter of data about the theoretical 
polar. At low speeds, the early fall-off is due to flow 
separation at the high lift coefficients. The dis- 
crepancies at the higher speeds which are of interest 
to this study are due to a variety of reasons and 
are not of large order. Thus, the theoretical polar 
will suffice for this study and Eq. (4) can be written 


as 


THE DETAILED Basic EQUATION 


Eq. (5) is obtained by substituting Eqs. (3) and (4) 
in Eq. (2). 


eff 


— 1.32w,’) 
Vi, — 1.382w,’) + (w,’ + (w,’ + 4; 


It can be seen that the equation now contains the 
meteorological data (thermal and downdraft strength) 
and the flight and sinking speed at best glide ratio plus 
the variable flight speed |. The equation suggests 
two possibilities of flight optimization. First, a solution 
for optimum flight speed between thermals will be 
investigated, and then an attempt will be made to 
determine the optimum relationship between the sink- 
ing speed at best glide ratio (a measure of the degree 
of ballasting for a given design) and the meteorological 
conditions. 


OPTIMUM SPEED BETWEEN THERMALS 


In the early days of cross-country soaring, sailplanes 
were flown at practically constant speed regardless of 
air-mass conditions. Gradually, the more perceptive 
pilots began to realize that, when strong thermals gave 
them a safe margin of altitude, they could increase 
their cross-country speed by using higher air speed 
between thermals without too great a risk of flight 
termination. It was a guess-and-gamble proposition, 
and even the better pilots had difficulty obtaining con- 
sistent successes. In 1937, the Polish engineer, 
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Kasprzvk, evolved the relationship analytically. The 
following year, the Polish team narrowly missed win- 
ning the International Meet, where they had the dis- 
advantage of flying over unfamiliar terrain. 


Papers on this subject have been written in Switzer- 
land, Germany, Finland, England, and the United 
States over the past several years. It is the purpose of 
the following paragraph to generalize the result so 
that it can be applied to any sailplane for which 
the sink and forward speed at best glide ratio are 
known. 


If Eq. (5) is differentiated with respect to the flight 
speed I’, set equal to zero and rearranged, the following 
equation results: 


7 7\ 3 
V’ 


We note that the velocity ratios appear as before 
and that the air-mass motions are expressed in terms 
of a known sailplane characteristic. Thus the result 
can be kept perfectly general. The equation, however, 
is a quartic of a most unpleasant variety. While the 
pure mathematician may enjoy solving it for the 
velocity ratio and sorting out the extraneous roots, 
the author prefers to use the less time-consuming 
process of substituting values of v,/w,’ and V/V’ and 
solving for V,,/w,’. These results are plotted in 
Fig. 2. The solid lines are of interest to the designer 
and in this case the abscissa denotes the thermal strength. 
Downdraft strength of zero and downdraft strength 
equal to still-air sink at best L/D are presented allow- 
ing interpolation for other values. The dashed lines 
are presented for the benefit of the pilots who do not 
have a value of thermal strength before them but have 
the net result of this value and the still-air sink of the 
sailplane—the variometer reading. We see that the 
- speeds increase at a gradually decreasing rate as the 
thermal strength increases. When the thermal is just 
equal in strength to the sink of the sailplane in the 
spiral (variometer reading zero), the pilot should (as 
common sense dictates) cease spiraling and, if there are 
no downdrafts present, fly at best L/D. For the large 
downdraft chosen for study, it is necessary to fly about 
22 per cent faster. If the variometer should indicate 
an ascent of five times the still-air rate of descent at 
best L/D, the pilot may fly 77 per cent in excess of best 
glide speed if no downdrafts are present. 
of course, call for even higher speed. 


Downdrafts, 


If the value of sinking speed at best glide ratio and 
the air speed at which best glide occurs are known, 
then, from the general information of Fig. 2, a curve 
of optimum flight speed vs. variometer reading in the 
climb for a particular sailplane can be constructed. 
If an accurate flight polar is available, a more accurate 
curve can be obtained with somewhat more effort by 
substituting values of air speed and corresponding 
values of still air sinking speeds in Eq. (2) for various 
values of thermal strengths. 
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FINDING THE OPTIMUM SINK AT BEstT GLIDE RATIO 


In addition to choosing the best air speed at all times, 
further gains in distance flying are possible through the 
use of ballast. Soaring pilots have resorted to this 
expedient on several occasions in the past. The first 
instance (to the best of this writer’s knowledge) was 
by Wolf Hirth, of Germany. The all-metal Schweizer 
1-21 and 1-23 sailplanes in this country have had pro- 
vision in the wings for water ballast which can be 
jettisoned in flight. The speed at which a sailplane 
obtains its best glide ratio is a function of the lift 
coefficient and the wing loading. The lift coefficient 
is uniquely defined by the aerodynamic characteristics 
of the sailplane. Decreases in the minimum drag lead 
to an increase in both (L/D),,,,. and the speed at which 
it occurs. 


Unfortunately, increases in effective aspect ratio, 
while yielding large gains in (L/D), ,, require 
higher lift coefficient, which in turn results in lower air 
speed. Thus, ballasting is required to obtain a high 
flight speed for best glide. This in turn will result 
in higher sinking speeds. The ensuing study will seek 
to determine the optimum relationship between sink 
at best glide and the thermal strength. 


The equation for effective cross-country speed may 
be written as 

Veg. = (Veg. /V)-(V/V’)- V’ 


(7) 


where Eq. (2) may be transposed to give the efficiency 
factor, 
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[(Vn/w,’) — 1.32] 


(S) 
[((Vin/ws’) — 1.32] + [(w,/w,’) + 


For chosen values of thermal and downdraft strength, 
refer to Fig. 2 to obtain the optimum-speed ratios. 
These ratios are used in conjunction with Fig. | to get 
the sinking-speed ratios. All of these may then be 
combined to obtain the values of optimum A by sub- 
stituting in Eq. (8). 

The procedure now is to assume several trial values 
of w,’ for each thermal strength investigated. The 
ratio of these two plus the value chosen for downdraft 
strength will yield all the information necessary for 
substitution in Eq. (7). The value of (L/D),,,, can 
be temporarily removed from the work, since it affects 
only the absolute value of effective speed. Fig. 3 
shows the results of such a calculation in the form, 
effective speed/maximum glide ratio vs. thermal 
strength. Each curve representing a given value of 
sink at best glide falls tangent to the same straight 
line through the origin. Thus, for each value of thermal 
strength there is a particular value of sink at best glide 
which will yield the best cross-country speed. Fig. 
3b shows this relationship for two different assumed 
downdraft strengths. Interpolating for a_ typical 
value found in practice indicates the optimum value 
of sink at best glide is approximately one-third of the 
mean thermal strength. 


EFFECTIVE CROSS-COUNTRY SPEED 


Fig. 4 shows some maximum values of cross-country 
speed which could be obtained with sailplanes having 
(L/D) maz. of 20 (low-performance sailplane), 30 (until 
recently a high-performance sailplane), and 40 (best 
sailplane at present—RJ-5). Since this parameter is so 
important, some consideration should be given to it 
here. In general, high aspect ratio must be exploited 
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to the point where drag starts to increase appreciably 
by reason of excessive airfoil thickness or wing flexi- 
bility. The parasite drag must be kept to a minimum 
by making the fuselage and tail surfaces as small as 
practical, of good form, and with carefully designed 
intersections. Although sufficient information is not 
always available, ‘considerable study should be ex- 
pended on the choice of airfoil section. All gaps must 
be well sealed to avoid leakage drag. For superior per- 
formance, it is necessary to obtain a considerable per- 
centage of laminar flow in the boundary layer of the 
sailplane. To date this has been accomplished by 
holding the surface wave and protrusion free to one or 
two thousandths of an inch. This necessitates either 
expensive production fixtures or thousands of man- 
hours of handwork. The future may reveal less tedious 
methods of controlling the boundary layer. Returning 
to the optimistic speed figures of Fig 4, it should be 
remembered that they are optimum values based on 
constant thermal strength, the optimum ballast to 
match it, and perfect choice of air speed by the pilot. 


OPTIMUM WING LOADING 


Thus far, only the optimum value of sink at best 
L/D has been indicated. Fig. 5 shows this value, 
together with the aerodynamic qualities of the sail- 
plane from which the desired wing loading can be 
determined. The lift coefficient for best glide is a 
function of the effective aspect ratio and minimum drag 
coefficient as shown in the upper left quadrant of the 
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figure. The maximum glide ratio is a function of the 
saine two parameters as shown in the lower left quad- 
rant. The air speed for best glide follows directly 
from the sink at best glide and the glide ratio and is 
given in the lower right quadrant. Since lift must 
equal weight, the wing loading follows from the lift 
coefficient and air speed already determined and may 
be found in the upper right quadrant of the figure. 
The formulas involved are given below: 


Crop. = eAR Cp, 
(L/D) maz.]/1.467 
DPD) = (1 2)V eA R/Co, 
(W/S) = 


PRACTICAL APPLICATION 


There is no longer any question that the optimum 
air speeds can be chosen with reasonable accuracy and 
The success 
of MacCready in all the speed events at Orebro and 
Johnson’s remarkable distance flights out of Odessa 


used to advantage on good soaring days. 


should serve as valuable lessons to all serious soaring 
A curve of optimum flight speed vs. rate of 
ascent in the last thermal may be expected to be stand- 
ard sailplane equipment in future soaring meets. 


pilots. 


The use of water ballast requires further investiga- 
tion. The study presented here has obtained an analyti- 
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-al relationship between optimum ballast and thermal 
strength which is only as good as the assumptions in- 
volved. The turning flight assumptions are particu- 
larly brief as insufficient information is available at 
this time on the structure of thermals. This study is 
advanced, then, to stimulate the thinking of others 
along similar lines and should not be regarded as the 
final word. 

Since meteorologists cannot consistently predict from 
general synoptic data what the mean thermal strength 
of the day may be, the difficulty may be overcome by 
delaying take-off until a radio-equipped sailplane can 
make a survey flight and relay data on thermal activity. 

In the case of overestimating thermal strength before 
take-off, ballast may always be jettisoned. It is 
hoped that more pilots will experiment with this 
method of increasing cross-country performance. Per- 
haps high-efficiency cross-country soaring will require 
the development of a reversible ballasting procedure 
or a variable area wing of exceptional aerodynamic 
refinement. It should be remembered that the pos- 
sibilities of soaring flight are limited only by the im- 
agination and the determination to prove by experi- 
ment the theories thus provided. 
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Safety in Design 


(Concluded from page 38) 


(5) The lack of sufficient foresight in not designing 
a fuel tank cap and cover that would be operationally 
foolproof. 


CONCLUSION 


Review and study of these items, which have caused 
such a loss, yield the astonishing fact that these acci- 
dents were caused by small design and installation de- 
tails in the aircraft which have been neglected. It 
appears that all the brains and energy have been ex- 
pended on obtaining an aircraft whose structure is 
airworthy and which is aerodynamically supreme. 
Details of systems, equipment, and their installation 
have been grossly neglected. 

In order to attack and destroy this insidious factor 
that at present is continuously working against our 
program of Air National Defense we must strike at 
the source of the trouble. In order to do this, it is 
recommended that aircraft manufacturing companies 
establish within their organizations a department of 
safety engineering on staff level, the personnel to 
consist of men with diversified experience in the aero- 
nautical industry and who have an inherent interest 
in flight safety, a curiosity for details, and an unin- 


hibited vision. From the very beginning of a prototype 
design, this department would work in unison with 
the design engineering departments. Since the design 
engineering department’s maximum effort is toward a 
compromise of weight and performance, the safety 
engineering department's effort would be toward in- 
herent built-in safety. In this way, safety engineers 
would be diagnosticians instead of morticians. 

For lack of a better descriptive phrase, ‘‘safety 
consciousness” has been used. It must be realized 
that the lack of safety consciousness in aircraft engi- 
neering is far more reaching in its effects than generally 
realized. There is not only a loss in highly trained men 
and valuable aircraft but also there is usually inaugu- 
rated an expensive retrofit program. This retrofit pro- 
gram, in turn, ties up engineers, material, shop equip- 
ment, and mechanics, and the aircraft themselves are 
withdrawn from service. None of these items, even 
during normal times, is acceptable. In the emergency 
of today, such items are untenable. It is apparent that 
safety consciousness in aircraft engineering is of para- 
mount importance, if we are to attain the ultimate 
in potential operational efficiency and provide the 
maximum fulfillment of our National Defense Program. 
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SUMMARY 


Icing parameters can be classified into two groups: a ‘‘severity”’ 
group, which affects the design, and a ‘‘distribution” group, which 
is of operational significance. When the influence of each pa- 
rameter is considered, it is possible to decide which parameters are 
most important and to select these to determine maximum design 
conditions. 

Since it may prove impractical to design for these maximum 
conditions, a method is shown of assessing any new or existing 
protective system in terms of the statistical probability of en- 
countering icing severities that exceed the capabilities of the sys- 
tem. 

Operational requirements are also suggested, from which it is 
evident that considerable economic advantage can be obtained by 
controlling the degree of protection to suit ambient icing condi 
tions. The need for more statistical data is stressed, and since 
both the collection of data and the control of icing protection de- 
pend on simple and serviceable icing instruments, a short discus- 
sion on these is included 

It is concluded that design and operational requirements can 
be put in a logical form, that an assessment of the ‘‘ice-worthi- 
ness”’ of protection can be made, that the control of protective 
systems is necessary, that more icing data are still required, and 
that the means for obtaining these data are largely available. 


(1) INTRODUCTION 


| ew IMPORTANCE OF THE aircraft icing hazard and 
the degree of icing protection required are still sub- 
jects of controversy, mainly because it has not so far 
been possible to present the icing problem in perspec- 
tive. Thus, one is not yet able to obtain general agree- 
ment on icing requirements, to make a sound assessment 
of a given protective system, to compare different types 
of protection, to plan operations on a safe but economi- 
cal basis, or even to make a firm meteorological fore- 
cast, because the usual approach to these questions is a 
matter of estimation, guessing, and personal experience. 

However, some icing data have been obtained, and 
this paper considers the basis on which these should be 
used, adds a plea for more icing statistics, and discusses 
methods of collecting them. 


Presented at the Meteorological Session, Twentieth Annual 
Meeting, I.A.S. (Joint Session in Cooperation with the American 
Meteorological Society), New York, January 28-31, February 1, 
1952. 

* Some of the meteorological information used in this paper was 
obtained from private communications from the British Meteoro- 
logical Office. 

+ Low Temperature Laboratory, N.A.E. 

t Research Meteorologist, M.S.C. 

** Aircraft & Allied Instrument Laboratory, N.A.E. 


(2) IcING PARAMETERS 


Icing data can be classified into two groups: a ‘‘sever- 
ity” group, which defines the immediate icing condition, 
and a ‘‘distribution”’ group, which refers to occurrence 
and extent. 

The severity parameters (which include air tempera- 
ture, liquid water content, droplet size, and pressure al- 
titude) affect the flow and coverage ff required of icing- 
protection systems, as shown in Table 1 (where the 
power requirement of a deicing system is regarded as a 
flow). 

It is clear that this group defines the basic design of a 
system and that for flow requirements the important 
icing parameters are air temperature and liquid water 
content: for coverage requirements, droplet size (and, 
in certain cases, temperature and water content). 

The aircraft parameters of scale and velocity are also 
design conditions, although not directly icing parame 
ters. 

The distribution parameters are geographical and sea- 
sonal occurrence, lateral and vertical extent, and varia- 
tion. These are of operational significance and define 
the “‘amount’’—that is (flow XX time)—of icing pro- 
tection required. 

(3) METEOROLOGICAL DESIGN REQUIREMENTS 

The principal design variables are flow and coverage, 
which can be treated separately. 


Flow Requirements 


Liquid water content, m, and temperature below 
freezing, 6, are the primary factors in determining the 
flow requirements for any protective system. Droplet 
size has only a minor effect on flow, so that no undue 
penalty is imposed by considering only the maximum 
probable droplet size. The most adverse pressure and 
velocity conditions should be used. 

Flow design requirements can thus be expressed in 
the form of the m, @ diagram of Fig. 1. In this figure 
the shape of the suggested maximum requirement en- 
velope is based on the following arguments: While the 
largest value of m so far recorded in flight is less than 3 
Gm. per cu.m., the theoretical maximums for temperate 
convective clouds are of the order of 6 Gm. per 


tt Coverage is used as a term for the chordwise or lateral extent 
of icing protection 
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cu.m. Therefore, to be safe and to allow for the limita- 
tions of measured values [see Section (8) ], it is felt that 
a maximum liquid water content of 4 or 5 Gm. per cu.m. 
should be specified. Both theoretical and measured 
values of total free water content* tend to peak at — 10° 
to —20°C. Beyond about —15°C., glaciation and pre- 
cipitation may be expected to reduce the liquid water 
content. At —40°C., practically all the free water in 
the cloud will be in the frozen state. 

For systems of icing protection with good recovery 
characteristics (i.e., which can melt or shed ice accumu- 
lated during extreme conditions), ‘“‘extent’’ envelopes 
are shown for 10 and 20 miles. From these envelope 
curves it is possible to determine the maximum design 
point required for each particular protection system, 
noting that kinetic temperature effects provide an ef- 
fective higher limit to @, 

It is not yet possible to assign critical values to these 
flow design requirements, because of insufficient in- 
formation on maximum values of m. 


Coverage Requirements 


From the data of Fig. 2,'~‘* it will be reasonably safe 
to design coverage to a maximum droplet size of 50 mi- 
crons diameter. For deicing systems, it will also be 
necessary to consider m and @ because of runback. The 
highest value of @, corrected for kinetic rise effects, and 


* In this paper a distinction is made between “free water con- 
tent,’ which includes both the liquid and solid states, and 
“liquid water content,”’ which refers only to supercooled water. 


DESIGN REQUIREMENTS 
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droplet diameter. 


the associated maximum value of m in Fig. 1 should be 
used. 

For certain engine installations (where, because of 
curvature of the air intake) the coverage required may 
increase with reduction in drop size, a droplet diameter 
of 10 uw should also be considered. 

Freezing Rain.—For the special case of freezing rain, 
which will affect coverage but not flow, 1000 u diameter 
droplets at —10°C., with a liquid water content of 0.5 
Gm./cu. metre, are the design conditions suggested, 
till more data are available. 


(4) DresicGN ASSESSMENT 


It may prove impractical to design for these maxi- 
mum conditions, and the majority of existing icing pro- 
tection installations fall short of the probable quantita- 
tive values that appear on Fig. 1. It is thus necessary 
to have some way of assessing the degree of protection 
of such designs or systems. 


Simplified Case 


If the flow requirements for a system varied linearly 
with only 6, the temperature below freezing, and m, the 
liquid water content, then the performance of the sys- 
tem could be expressed as 


mo = F (1) 


A number of curves of m6 = F, for various values of 
F, can be drawn on an m, @ scatter plot, as shown in 
Fig. 3. (The actual points on this figure are taken 
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from all the available N.A.E. and N.A.C.A results.!~7) 
Each of these performance or flow curves envelopes a cer- 
tain percentage of the scatter points. Thus any given 
flow of protection can be assessed in terms of the sta- 
tistical percentage protection that it gives on the basis 
of existing data. 

A typical flow curve could, in fact, be drawn through 
any single test or design point to give the percentage 
protection afforded by the relevant system. Even if a 
number of test points, A to D, were plotted, and the 
curve through them did not quite conform to the 
shape of the typical curves, it would still be possible to 
estimate the protection afforded by interpolation. 


Particular Cases 


In fact, the generalized flow equation for protective 
systems is more of the form 


(Ehm + k) (6+ Ad) = F (2) 
where 
= collection efficiency 
h = water-heating term 


k = evaporative and convective term 
= kinetic temperature rise 


cb 
> 
| 


It can be shown that the approximate form of the 
expression, for various systems, is: 
icing (Fig. 4), 


for thermal anti- 


(Ehm + k) (0 + AB) = Fe (3) 
for alcohol spray anti-icing (Fig. 5), 
Em(@ + A6’) = F, (4) 
for electro-thermal shedding, 
Em(6 + x) = Fe (5) 
for mechanical shedding (Fig. 6), 
Em = F, (6) 
for charge heating (Fig. 6), 
6+ Ad = (7) 


In these expressions, £ is a function of velocity, droplet 
size, and scale; /# is a function of 6; k is a function of 8, 
pressure, velocity, and scale; A@ is a function of 6 
and velocity; 6’ also depends on the alcohol water 
ratio; and x is an as yet undetermined factor. 

Thus, the expressions cannot be applied in their 
generalized form, so that m, 6 curves such as those 
shown in Figs. 4-6 can be drawn only for specific 
values of velocity, droplet size, pressure, and scale. 


Application of m, 6 Diagrams 


For any given type of protection, it should be possible 
to draw a family of theoretical flow curves for the most 
critical conditions of velocity, droplet diameter, pres- 
sure, and scale. Each flow curve will represent a 


certain percentage of protection on the basis of the m 
6 scatter plot. Thus, if the design flow is known, the 
design percentage protection can be decided immedi- 
ately from these flow curves. 

If the assessment is to be based on test results, a 
single experimental point will define a theoretical flow 
curve and therefore give a basis for assessment, or a 
number of points will define an experimental curve, 
which can be assessed either by interpolation from the 
theoretical curves or directly from an m, @ scatter 
plot. 

Consider a fairly specific case of flight-test approval 
of an aircraft with thermal anti-icing on the wings and 
alcohol deicing for the engines. Suppose the worst 
icing conditions successfully encountered by the air- 
craft were corrected for the effect of droplet size and 
then plotted as shown by F and F’ on Figs. 4 and 5, 
respectively. Point F would demonstrate that there 
existed at least 60 per cent protection for the wings; 
point F’, 90 per cent protection for the engines. The 
aircraft would then be approved for flight in 60 per cent 
of icing conditions—1.e., perhaps, to fly through forecast 
light icing conditions. 

If, later, the aircraft successfully encountered icing 
conditions represented by G and G’, then the approval 
would be raised to 97%, which might mean flight 
through forecast moderate conditions. 

It should be noted that, when more icing data is 
obtained and a fresh statistical analysis is made, there 
will be no need to change the curves, only the per- 
centage figure attached to each curve being altered. 


(5) OPERATIONAL REQUIREMENTS 


As already indicated, operational requirements define 
the amount of additional fuel or of alcohol to be carried. 
This will be largely dependent on operating altitudes, 
routes, and seasons, which must therefore be taken into 
account. 

Thus for an appreciation of the operational require- 
ment, it would be necessary to have two sets of curves: 
Fig. 7, showing occurrence of icing instances at various 
altitudes.'* Fig. Sa, showing maximum horizontal 
extents of average liquid water content, m,, at various 
temperatures'® or Fig. Sb, showing total icing encoun- 
tered for various extents, which is, perhaps, a more 
directly useful presentation. These figures should be 
particular for given routes or geographical area and 
also for given seasons. 

Fig. 7 shows the probability of encountering any icing 
and can only be used for flight-planning altitudes. 
(It should be noted that the apparent altitude limit of 
24,000 ft. shown in Fig. 7 is not valid because of a 
lack of data for higher altitudes.) Figs. 8a and Sb, 
however, indicate the maximum amount of icing pro- 
tection likely to be required, which, at a given tempera- 
ture, will be proportional to (average liquid water con- 
tent X extent) or to total icing encountered. This, 
of course, applies only when the flow is metered accord- 
ing to the ambient icing severity. 
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(6) NEED FOR FURTHER MEASUREMENTS 


While quantitative values have been broadly in- 
dicated on all the foregoing diagrams, the observations 
on which the figures are based are comparatively few 
in number and limited in scope. They are, in fact, 
drawn from some 600 N.A.C.A. and some 500 N.A.E. 
observations, largely obtained over the North American 
continental area. Their extrapolation to the Pacific, 
North Atlantic, or tropical areas may not be valid. 

Before any generally acceptable design figures could 
be stated, it would be necessary to accumulate far more 
data on icing severity. This can be done on both an 
operational and a research basis, as in the case of gust 
statistics. 


Operational Measurements 


As many aircraft as possible, on a variety of routes, 
should be fitted with means of measuring icing severity 
at three levels of accuracy—namely, using flight 
recorders, which will give continuous measurements of 
time, air temperature, rate of icing (to give liquid 
water content), altitude, and air speed. Because of cost 
and labor, this can only be applied to a few aircraft on 
selected routes. Arrangements for doing this in Canada 
have been made by N.A.E., using a rate-of-icing in- 
dicator and an ice-tolerant thermometer with visual 
observation and using a simple method [see Section 
(S)] of assessing rate of icing semiquantitatively and 
taking temperature measurements from the ordinary 
aircraft thermometer. By these means it should be 
possible to cover all regular routes over all seasons of the 
year, but only within the normal operating range of 
altitudes and weather conditions.® 


Research Measurements 


There is thus a need for research measurements at 
future operating altitudes and in extreme weather, to 
fill in the gaps in the statistical data. 
measurements are also necessary to provide a better 
understanding of the general icing problems. 


Research 


(7) CONTROL OF ICING PROTECTION FLOW 


The use of maximum design flow under all icing condi- 
tions involves a severe and wumnnecessary economic 
penalty. Referring again to Fig. 8, it appears that the 
greatest average flow of protection required over, say, 
300 miles would be only about 10 per cent of the maxi- 
mum Thus, even the 
coarsest system of regulating flow to suit the ambient 
icing conditions would effect considerable economies. 

Control could be applied manually, depending purely 
on visual observation. 


instantaneous requirement. 


This, however, cannot be used 
for engine or propeller protection, in addition to which 
it is extremely difficult for a pilot to decide when he has 
passed out of icing conditions if he is still in cloud 
below freezing temperature. 

It is preferable, if manual control is used, to depend 
on instrument readings, but there is little question that 
fully automatic control is desirable. 
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Control of Anti-Icing 


For anti-icing, it is necessary to consider both m and 6 
simultaneously. If these are measured directly, a 
rather complicated control system will be required to 
translate the measurements into terms of flow require- 
ments. However, the icing severity can also be meas- 
ured indirectly, and a simple system has been devised 
by N.A.E. which has proved effective in regulating the 
flow of alcohol spray protection. The principle of this 
scheme is also applicable to charge heating. 

For the anti-icing portions of an electrothermal 
protection system, a temperature sensing control has 
proved practical for keeping leading edges just free of 
ice.” 


Control of Deicing 


Control of deicing systems involves two separate 
operations. The deicing process has to be kept in- 
operative until the required amount of ice has been 
collected, at which time deicing must be started; then 
the deicing process must be controlled, particularly in 
the case of electrothermal shedding, where any excess 
in the heating period causes runback. 

The “‘off’’ or icing-up period depends on m, at a given 
speed, and can therefore be determined by measurement 
of rate of icing or ice accretion. An ‘‘off’’ period con- 
trol has been applied experimentally by N.A.E. to a 
pneumatic deicing system. The or ‘‘shedding’’ 
time for either electrothermal or mechanical systems 
depends on some as yet undetermined factors, of which 
# is only one, and therefore apparently cannot be deter- 
mined on the basis of icing severity measurements 
alone. Schemes for the control of ‘‘on’’ periods are 
still under consideration. 


(S) NEPHELOMETRIC INSTRUMENTS 


The need for both research and operational meas- 
urements and the regulation of protection can only be 
met by the provision of suitable instruments. As 
there is no end to the invention of icing instruments, 
only those in regular use or showing definite promise 
will be discussed. 


Temperature Measurement 


Temperature measurements are liable to errors due 
to icing, radiation, and “compression” (‘‘kinetic’’) 
effects. Icing can be avoided by suitable protection, 
while radiation errors are made negligible by shielding 
and adequate ventilation. 

Research Instruments.—Special and somewhat similar 
housings are used by N.A.C.A. and N.A.E. (Fig. 9). 
These do not avoid a compression effect, the correction 
for which is tedious. A vortex housing avoids com- 
pression effects but is not ice tolerant." 

Operational Instruments.—A standard Weston sun- 
shield can be easily modified (Fig. 10) to minimize 
icing and wetting, although it is not ideal with regard 
to radiation shielding. 


Fic. 9. N.A.E. ice-tolerant thermometer housing. Airflow —. 


Fic. 10. Modified ice-tolerant’ Weston thermometer sunshield. 
Airflow —. 


Fic. 11. Components of N.A.E.-Smith ice detector. (Upper 
left) Rate-of-icing indicator. (Upper right) Pressure switch. 
(Lower left) Indicator light. (Lower right) Detector head. 


Measurement of Water Content 


There are two standard methods of measuring free 
water content, neglecting hygrometric and _light- 
scattering methods. The more common depends on 
measuring the rate of ice accretion on a cold body. 
There is, unfortunately, an upper limit to this rate, 
depending on temperature'' and the type of instru- 
ment. This perhaps explains the gap in the m, @ data 
in the high water content-high temperature region. 
The second method is to determine the heat loss of a 
hot body exposed to the cloud. This method is non- 
selective between ice crystals and liquid water and has a 
widely separate calibration for each state. 
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Fic. 12. N.A.E. cloud droplet camera. 


Fic. 13. N.A.E. hot-rod rate-of-icing indicator. 


Research Instruments.—Rotating cylinders: These 
are inconvenient but give good results subject to a 
limiting rate of icing. The line ZZ on Fig. 3 shows 
approximately the limit of liquid water content that 
can be measured at 150 m.p.h., with a '/s diameter 
cylinder. Rotating cylinders give only an average 
water content. 

Rotating disc: This is a much more useful instru- 
ment, and is believed to have a higher rate-of-icing 
limit than rotating cylinders. This instrument gives a 
good indication of peak water contents. 

R.A.E.-Sangamo-Weston ice detector: This measures 
the temperature difference between two hot wires, one 
of which is exposed and the other protected. It is 
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nonselective between liquid and solid water and will 
have an indeterminate error in a mixed cloud. 

Operational Instruments.—The Sangamo-Weston ice 
detector would have only a limited use as an operational 
instrument because of its nonselective behavior. The 
other known suitable instruments are as follows: 

N.A.E.-Smith ice detector (Fig. 11):% This instru- 
ment depends on the blockage of pressure orifices by 
icing. It can be made to record or to give a visual 
rate-of-icing indication. It is subject to an upper 
limitation of about the same order as for the rotating 
cylinders. The N.A.C.A. pressure-type rate-of-icing 
meter works on a similar principle.'* 

N.A.E. Hot Rod (Fig. 13): This is merely a standard 
size of fixed cylinder. The time taken for, say, '/4 
in. of ice to accrete is visually observed, and the rod is 
then deiced electrothermally. 

Unfortunately, no certain method of calibrating any 
of the above water content instruments has yet been 
devised. 


Droplet Size 


Droplet size can be determined directly by the 
photography of undisturbed or trapped droplets or in- 
directly by relative catch efficiency or scattering of 
light. 

Research Instruments.—Cloud droplet camera: This 
was developed by N.A.E. (Fig. 12)'* and is also used by 
N.A.C.A. These cameras photograph the undis- 
turbed cloud particles but take only a small sample. 

Oiled slide or film:'® The particles are trapped on an 
oiled slide or continuously moving film and then photo- 
graphed under a microscope. This technique is attrac- 
tive but has unknown limitations at high speeds. 

Rotating cylinders: Comparison of rates of accretion 
on cylinders of different diameters gives a theoretical 
drop-size distribution. This method is open to ques- 
tion. 


Fic. 14. N.A.E. MKII icing drag meter. 
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Effect of Icing Severity Parameters on Icing Protection Systems 


At given scale and velocity of aircraft. (First-order effects in CAPITALS; second-order effects in lower case.) 


Icing Protection 


System 
Air temperature 

Thermal* FLOW 

(of heat) 
ee Alcohol spray FLOW 

Anti-icing (of liquid) 

Charge FLOW 

Heating (of heat) 
Electrothermal * FLOW 


(shedding time) 
COVERAGE 
COV ERAGE 


Mechanical 
Deicing 


* 


+ Droplet size affects flow because of its effect on catch. 


Cloud density meter: The scattering of light from a 
chopped light source is measured by a photoelectric 
cell. Droplet size can be derived if free water content 
is known. 

Operational Instruments.—None of the above methods 
is suitable for operational use. 


Instruments for the Control of Protective Systems 


Ice Detectors.—The importance of having a reliable 
and sensitive ice detector to warn the pilot, and to turn 
on protection automatically can hardly be overstressed. 
An ice detector must be selective not only to avoid 
wasting protection on nonicing conditions but also 
because of the excessive penalties of using thermal anti- 
icing in ice-crystal conditions.” The only ice-detector 
known to us which combines reliability, simplicity, and 
lightness is the N.A.E.-Smith ice detector, although its 
sensitivity may possibly be insufficient for some forms 
of ice protection. 

Ice Accretion Meters.—It is desirable to have an ice- 
accretion increment, rather than a time increment, 
between cycles on a deicing system. The number of 
signals received from an orifice-type rate-of-icing meter 
is a fair indication of the total ice accretion. Any 
errors involved are not considered to be of great im- 
portance in the light of the limited present experience. 
The instrument can also be used in a special application 
for the control of alcohol spray protection. In extreme 
conditions the upper limit to the rate of icing may be a 
defect. 

Drag Accretion Meters.—It is probably more refined, 
because of considerations of the overall economy of the 
aircraft, to determine deicing cycles in terms of an icing- 
drag increment. The N.A.E. drag accretion meter 
(Fig. 14) measures the difference in drag between a 
cold and a heated wire. When the drag reaches a 
preset amount, the cold wire is deiced and the cycle 
is repeated. Its period can be adjusted to correspond 
with the deicing period. This instrument also has a 
rate-of-icing upper limit. 


Parameters—_—_— 


The N.A.E. electrothermal deicing system is partially anti-icing and partially deicing. 


Liquid water 


content Droplet size Pressure altitude 
FLOW COVERAGE Flow 
Flowt 

FLOW COVERAGE Flow 
Flow COVERAGE Flow 
FLOW COVERAGE 

(icing-up time) Flow 
Coverage COVERAGE 
FLOW Flow ? 

(icing-up time) 
Coverage 

(9) CONCLUSIONS 


Icing parameters can be divided into a ‘‘severity” 
group, which affects the design, and a “‘distribution”’ 
group, which is of operational significance. 

Design requirements are largely dependent on the 
liquid water content, m, and the temperature below 
freezing, 6, which determine the necessary flow of icing 
protection, and on droplet size, which largely determines 
coverage. Design requirements can thus be presented 
in a fairly simple form. 

A method can be devised for assessing any new or 
existing protective system in terms of the statistical 
probability of encountering icing severities that exceed 
the capabilities of the system. 

Statistical icing data can also be used to indicate 
the additional fuel or the alcohol which must be carried 
to provide icing protection. 

There is insufficient statistical data, as yet, for the 
definite determination of design or operational require- 
ments, and further measurements of icing severity, 
on both an operational and a research basis, are re- 
quired. 

By regulating the flow of protection to suit the 
ambient icing severity instead of using maximum 
design flow, considerable economies can be effected. 
It is probably necessary to base such regulation on 
measurements of icing severity. 

Suitable instruments exist for the collection of both 
research and statistical icing data and for the regulation 
of icing protection flow, although the limitations of 
these instruments must be recognized. 

Finally, it is recognized that this paper is incomplete 
and does little more than introduce its subject matter. 
Further studies of meteorological conditions and of the 
characteristics of ice protection schemes, patient and 
determined harvesting of icing data, further develop- 
ment of instruments and controls—all these are re- 
quired before a clear and balanced definition of icing 
requirements can be reached and a common sense 
attitude to the icing problem can be attained. 
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APPENDIX (I)—-PROBABILITY OF EXCEEDING A GIVEN 
LIQUID WATER CONTENT AT A GIVEN TEMPERATURE 
IN A CONVECTIVE CLOUD 


Since completing this present paper, the authors have 
studied a most valuable paper of the Meteorological 
Research Committee (London), M.R.P. No. 610, by 
A.C. Best. 


A method of computing the amount of liquid water 
in clouds with high base temperatures is used. After 
taking account of the variation with drop diameter of 
the temperature of spontaneous freezing of small drops, 
the probability of an aircraft encountering various 
concentrations of supercooled liquid water in strongly 
convective cloud in low latitudes is assessed (Fig. 15). 

The correlation between the shape of the calculated 
curves and the distribution of the measured points is 
good. 


Using this figure, instantaneous flow requirements for 
icing protection can be stated on a statistical basis, 
independent of the type of icing protection considered. 

Thus a given icing protection flow could be assessed 
by the percentage requirement which it met, according 
to this type of figure. 

In most cases the results given by this approach 
would be widely different from the assessment obtained 
by the methods suggested in section 4 of this present 
paper. 
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Heating of Thin-Skinned Bodies—A. E. 
Bryson and R. H. Edwards. 


The Airline Pilots Look at Safety—W. W. 
Moss. 


Flutter Analysis of Complex Airplanes by 
Experimental Methods—E. Berkeley 


Kinnaman. 


Performance Data and Operating Experi- 
ence of a Pressure Jet Helicopter—lIgor 
B. Bensen. 


Storm and Clear Air Turbulence—An 
Analysis of the Problem and a Search for 
Solution—A. F. Merewether and F. C. 
White. 


Radomes and Aircraft Design—Ernest W. 
Schlieben. 


Simplified Laminar Boundary-Layer Calcu- 
lations for Bodies of Revolution and for 
Yawed Wings—N. Rott and L. F. Crab- 
tree. 


Design Limitations on Aircraft Antenna 
Systems—J. V. N. Granger. 
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On Weak Interaction of Strong Shock and 
Mach Waves Generated Downstream of 
the Shock—Boa-Teh Chu. 


Correlation of Some Longitudinal Dynamic 
Stability Characteristics of a Bell Heli- 
copter from Theory and Flight Tests 
Edward Seckel. 


An Analysis of the Effect of a Power Boost 
System on Wing-Torsion Control Surface 
Flutter—Robert H. Barnes. 
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bove. 
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Visualization of Flow Fields by Use of a 
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Oscillating Airfoils by Lifting Line Tech- 
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Onderdonk, and E. Witkin. 
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New B.F.Goodrich 
- tire is first 
to meet 250 mp 


landing test 


| ieee PLANES at 250 mph speeds 
will put a terrific strain on the tires. 
The planes are heavy. The tires must 
be small to retract into limited space. 

B. F. Goodrich set out to design a tire 
which could meet the complete specifi- 
cations set up by Air Research and 
Development Command at Wright Air 
Development Center. The goal of 50 
stops at 250 mph on a dynamometer is 
the toughest ever set for airplane tires. 
Today's standard tires could not do it. 
Yet the new B. F. Goodrich tire passed 
the laboratory test—was still good for 
even more landings. 


After that, the same test tire went on 
to pass load capacity dynamometer tests 
at low speeds. Cut apart for a post- 
mortem, this tire revealed no sign of 
failure. As a result of passing these tests 
and meeting all other requirements, the 
tire won official approval for military 
production. 

New techniques developed for this 
tire are typical of other B. F. Goodrich 
tire engineering accomplishments. For 
example, the first low pressure airplane 
tire was a B. F. Goodrich development. 
And the first high pressure tires were 
built by B. F. Goodrich. 
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Along with this latest accomplish- 
ment, BFG engineers have brought new 
improvements to their complete line of 
airline, military and light plane tires. 
For complete information on tires, 
brake and wheel assemblies, De-Icers, 
heated rubber, inflatable seals, and other 
B. F. Goodrich products for aviation, 
write The B. F. Goodrich Company, 
Aeronautical Division, Akron, Ohio. 


B.E Goodrich 
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1.A.S. Previews 


The Effects on Dynamic Lateral Stability 
and Controllability of Large Artificial 
Variations in the Rotary Stability 
Derivatives 


By 
Robert O. Schade, Ordway B. Gates, Jr., 
and James L. Hassell, Jr. 


Langley Aero. Lab. N.A.C.A, 


This paper presents the results of a 
theoretical and experimental investigation 
of the effects of large artificial variations 
of several stability derivatives on dynamic 
lateral stability and controllability. The 
derivatives considered were the yawing- 
moment-due-to-yawing velocity C,,, the 
rolling - moment - due - to- rolling velocity 
Ciys the yawing-moment- due - to - rolling 
velocity Crys the rolling - moment - due- 
to-yawing velocity C;,, and the yawing- 
moment-due-to-rolling acceleration C;,;. 
Although the results do not apply directly 
to airplanes or flight conditions other than 
the two herein investigated, it is believed 
that the trends obtained might give an 
indication of the general effects of artifi- 
cial stabilizing devices that cause changes 
in these derivatives. It was found that 
increases in oscillatory stability could be 
obtained by changes in any of the deriva- 
tives, but in some cases these increases in 
oscillatory stability were accompanied by 
detrimental effects on controllability and 
on the stability of the aperiodic modes. 
It appears from the results that the simul- 
taneous change in two of the derivatives 
might be more satisfactory than a change 
in a single derivative for improving the 
damping of the oscillation without impair- 
ing the other flight characteristics. 


Preprint No. 350 


Prediction of Yawing Stability 
Characteristics of Airplanes During 
Catapulting 


By 
Henry J. Kelley 


Grumman Aircraft Engineering 
Corporation 


This paper presents the results of a 
theoretical investigation of the yawing 


Summaries 


behavior of an airplane during catapulting. 
The equations of motion of the airplane 
are developed, linearized, and_ solved 
approximately under reasonable physical 
assumptions. The analysis is based in 
part on previous work of Stevens. 

For the relatively simple case where the 
tail (or nose) wheel is permitted to caster 
freely, the equations of motion are solved 
explicitly in terms of power series develop- 
ments. In the more complicated (non- 
linear ) case involving a locked and skidding 
tail (or nose) wheel, the equations are 
solved by means of a finite difference pro- 
cedure. Under further simplifying assump- 
tions,a stability criterion is derived whereby 
a qualitative prediction of the stability 
of the airplane can be made, and trends as 
parameters are varied can be examined. 
A significant effect is that, as the tires 
become more flexible, the stability of the 
system improves. 

Although the major portion of the paper 
is concerned with the single pendant 
towing arrangement, the case of the 
V-bridle has also been considered in some 
detail. A nonslipping bridle results in 
an extremely stable system, but an unfor- 
tunate arrangement combined with large 
misalignments can result in slipping and 
possible instability. A finite difference 
solution is necessary in the analysis of such 
a case. 

A comparison is shown between calcula- 
tions and a dynamically similar model 
typifying current jet fighter parameter. 


A Review of Certain Analysis Methods 
for Swept-Wing Structures 


By 
M. L. Williams, Jr. 


California Institute of Technology 


Several proposed methods for swept- 
wing static structural analysis are reviewed 
with the aim of consolidating the knowledge 
currently available to the structural engi- 
neer faced with the problem of a swept- 
wing aircraft or missile design. In addi- 
tion a fairly comprehensive bibliography 
on swept-wing analysis is included. 

Three common types of construction 
stiffened sheet, solid, and thick-walled 
shell structures—are discussed with re- 
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Current 
Accented for I.A.S. Puldications 


Please do not order Preprints 
of these papers at this time. 

See page 53 for Preprints 
that are immediately available. 


spect to exact and approximate solutions 
for deflections and stresses. The main 
analytical deficiencies lie in evaluating 
the effect of wing-support conditions, 
particularly for the thick-skin wing. 

It is concluded that, if the structure is 
specified and is one of the above three 
types, it can in most cases be analyzed by 
applying or extending analysis methods 
now available. Nevertheless, important 
work yet remains to be accomplished in 
the field of comparative design before the 
optimum swept-wing structure itself can 
be specified. 


Preprint No. 374 


A Solution of the Laminar Boundary- 
Layer Equations for a Compressible 
Fluid with Variable Properties 
Including Dissociation 


By 
L. L. Moore 
The RAND Corporation 


The laminar boundary-layer equations 
are solved for a flat plate in compressible 
flow where equilibrium dissociation of the 
air is assumed as well as variable air 
properties. Evaluation of the skin-fric- 
tion and heat-transfer characteristics is 
made for a Mach Number range 1 to 20. 
Both the insulated plate without radiation 
and the plate with heat transfer are con- 
sidered. 

The nonlinear partial differential equa- 
tions, having been reduced to five first- 
order ordinary equations in integral form, 
are solved by the differential analyzer, 
which is ideal for handling nonlinear rela- 
tions as well as having the facility for 
absorbing graphical air property data. 

Values of the physical and thermo- 
dynamic properties of air expressed in the 
quantities Pr (Prandtl Number), pp/- 
(pgug) (density-viscosity parameter), and 
j (enthalpy parameter) are obtained from 
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for applications re- 
quiring low electrical 
noise, low and constant 
contact drop, high cur- 
rent density and mini- 
mum wear. 
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ROTATING THERMOCOUPLE and 
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Brush holders and coinsilver slip rings avail- 
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Oil-free self-lubricating 
Bushings and Bearings, Oil- 
free Piston Rings, Seal Rings, 
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Pump Vanes. 
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your problem and we will apply our years of accumulated 
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GRAPHITE METALLIZING 
CORPORATION 
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experimental data for lower temperatures 
and with the aid of the kinetic theory at 
the higher temperatures. Equilibrium dis- 
sociation produces an appreciable change 
in composition of air at the higher tem- 
perature thus introducing into enthalpy 
the heat of formation of dissociated prod- 
ucts as well as altering the viscosity, 
Prandtl Number, ete 

Values of local skin-friction coefficient, 
and heat-transfer coefficient, h,, are 
computed for the plate with heat transfer 
from the solutions of the boundary-layer 
Insu- 
lated plate temperature, 7, and skin-fric- 


equations assuming dissociation. 


tion coefficient for the insulated plate are 
likewise computed. Comparisons are made 
of these quantities with the valuescomputed 
by others for no dissociation. The com- 
parisons show that for heat transfer to the 
plate, c;, and heat transmission per unit 
area Q [ = h,T; — T,,)] are essentially 
unaffected by dissociation for plate tem- 
peratures in the range 400° to 2,500°R. 
The friction coefficient, c,, for the insulated 
plate is unaffected by dissociation also. 
However, there is an apparent decrease in 
insulated plate temperature, 7;, with a 
corresponding increase in h, due to dis- 
sociation both varying with ambient pres- 
sure. For very high plate temperatures 

affects @Q 
greatly and the skin friction to a lesser 
extent. 


i.e.,j, = 25—dissociation 


All computations are based on 
a temperature outside of the boundary 
layer, 73; = 400°R. In conclusion, the 
criterion for dissociation affecting the 
skin-friction and heat-transmission param- 
eters is shown to be the presence of high 
temperature at the plate which causes 
dissociation at that location although the 
skin friction for the insulated plate is an 
exception to this rule 


Whirling of a Bladed Disc 


By 
John L. Bogdanoff 
Purdue University 


Whirling of a bladed disc mounted on a 
cantilever shaft is discussed, assuming the 
elastic blades have a highly idealized form. 
Results show that whirling cannot take 
place, except under restricted conditions, 
if the shaft possesses symmetrical elastic 
properties. When whirling can occur, 
blade flexibility has an appreciable effect 
on some of the whirling velocities. 


Attention Members! 


All Members of the Institute are 
invited to submit material concerning 
their activities for publication in the 
“News of Members” columns of the 
Aeronautical Engineering Review. 
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Trim Tab 
Control System 
Airborne 
Actuated 


This horizontal stabilizer trim tab con- 
trol system is a typical application of 
an R-118 ROTORAC Electric Rotary 
Actuator with right angle takeoff. 
It includes 3-way ANGLgear bevel 
gear unit with suitable connecting 
links to the screw jacks. 


The R-118 ROTORAC®— developed 
for intermittent duty aircraft service 

is basically a reversible geared 
motor, magnetically braked, with 
right angle power takeoff and pro- 
visions for controlling the number of 
shaft revolutions between desired 
limits. Its compact design permits 
location in tight spots. 


Perhaps you have a similar appli- 
cation? See our literature in the 
1.A.S. Aeronautical Engineering 
Catalog for complete data on the 
R-118 ROTORAC, 
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George T. Hayes (T.M.), Head, Eastern 
Office, Industrial Economics Group, Stan- 


News (Continued from page 19) 


A. J. Wittenbach, Jr. (T.M.), Design 
Engineer, Selb Manufacturing Company. 


Arnold A. Zachow (M.), Vice-Presi- 
dent—Engineering Sales, Ansley Radio & 


ford Research Institute, Washington, 
D.C. Formerly, with Stanford Research 
Institute, Calif. 

Jack Hope (T.M.), Technical Engineer, 
Aircraft Nuclear Propulsion Project, Gen- 
eral Electric Company. Formerly, Test 
Engineer, Thomson Laboratory, General 
Electric Company. 

Bennett H. Horchler (A.M.), Assistant 
Publisher, Skyways, J. Fred Henry Publi- 
cations. Formerly, Advertising Director, 
Skyways. 

Bernard F. Jaeger (M.), Head, Aerody- 
namics Branch, U.S. Naval Ordnance Test 
Station, Inyokern, Calif. Formerly, Head, 
Experimental Research Section, Aerody- 
namics Branch, U.S. Naval Ordnance 
Test Station, Inyokern. 

Robert J. Lang (M.), Contract Adminis- 
trator, Western Sky Industries. For- 
merly, Chief Engineer, Aircraft Engineer- 
ing and Maintenance Company and Trans- 
ocean Air Lines. 

Edward C. Light (M.), Vice-President in 
Charge of Engineering, Summers Gyro- 
scope Company. Formerly, Chief Engi- 
neer, Summers. 


Conrad F. H. Nagel, Jr. (A.F.), Vice- 


President, Aluminum Company of 
America. Formerly, Chief Metallurgist, 
Alcoa. 


Robert G. Porter (M.), Research Engi- 
neer, Project Meteor, Massachusetts Insti- 
tute of Technology. Formerly, Guided 
Missile Design Engineer, Army Ordnance 
Corps, Washington, D.C. 


Robert J. Reed (T.M.), Editor, Aviation 
Age. Formerly, Western Manager, Chi- 
cago Office, Aviation Age. 


Lieutenant (j.g.) Philip K. Roberts, 
U.S.N. (T.M.), Combat Information 
Center School, BOQ 56, Box 6, Naval Air 
Station, Glenview, Ill. Formerly, Flight 
Test Instrumentation Engineer, Chance 
Vought Aircraft Division, United Aircraft 
Corporation. 


Ascher H. Shapiro (M.), Professor, 
Department of Mechanical Engineering, 
Massachusetts Institute of Technology. 
Formerly, Associate Professor, Depart- 
ment of Mechanical Engineering, M.I.T. 


Richard E. Stockwell (A.M.), Editor, 
The Monsanto Magazine, Monsanto 
Chemical Company. Formerly, Editor, 
Aviation Age. 


James A. Tremills (T.M.), Engineer 
“C,” Canadair, Ltd. Formerly, Resident 
Engineer, Department of Public Works, 
Newfoundland, Canada. 


Earl R. Walters (T.M.), now Electro- 
mechanical Engineer, The Glenn L. Martin 
Company. 


Herbert K. Weiss (A.F.), Chief, Ord- 
nance Engineering Laboratory, Ballistic 
Research Laboratories, Army Ordnance 
Corps, Aberdeen Proving Ground, Md. 
Formerly, Chief, Weapons Effectiveness 
Branch, Terminal Ballistic Laboratory, 
Aberdeen. 


Formerly, Test Engineer, McDonnell Air- 


craft Corporation. 


Television Company. Formerly, Bell 
Aircraft Corporation. 


Necrology 


Joseph S. Newell 


Professor Joseph Shipley Newell, of 
Massachusetts Institute of Tech- 
nology, died on May 5 in a Boston 
hospital after an illness of 2 days. 

Born in Springfield, Mass., on 
August 10, 1897, Professor Newell was 
graduated from M.I.T. in 1919 witha 
Bachelor of Science degree in Civil 
Engineering, granted jointly by M.I.T. 
and Harvard. Immediately after his 
graduation, he went to Argentina, 
S.A., where he was employed as a 
Draftsman by Frigorifico Armour de 
La Plata. The following spring, he 
joined the staff at M.I.T. as Assistant 
to the Head of the Department of 
Civil Engineering. Among his duties 
at this time was instructing a course in 
Surveying. 

In the fall of 1921, Professor Newell 
became a Junior Engineer with the 
State of Illinois’ Highway Depart- 
ment. Early the following year, he 
left there to accept a position with the 
Engineering Division, U.S. Army Air 
Corps, at McCook Field, Dayton, 
Ohio. Through this last move he 
entered the aeronautical industry, 
and, from 1922 until 1927, he served 
in the Structures Unit, first, as Junior 
Engineer and, later, as Assistant Engi- 


neer. During this period, he was 
working on aircraft structural analv- 
sis, design, and research. 

In 1927, Professor Newell returned 
to M.I.T. in the capacity of Instructor 
and during the following years was 
promoted successively to Assistant 
Professor, Associate Professor, and 
Professor of Aeronautical Structural 
Engineering. In 1946, he was appointed 
Executive Officer of the Department 
of Aeronautical Engineering and Secre- 
tary of the Faculty. 

A Founder Member and Fellow of 
the Institute of the Aeronautical 
Sciences, Professor Newell was a mem- 
ber for many years of the I.A\S. 
Editorial Committee on Structures 
and Materials. During the past 3 
decades, he wrote many papers 
on aeronautical structures which have 
been published in various technical 
journals. Among his works is a text- 
book entitled Aircraft Structures, 
which he co-authored with Prof. A. S. 
Niles. 

Professor Newell is survived by his 
wife, the former Lena M. Dwelley, 
and four children, Joseph S., Jr., 
Naomi, Frederick D., and Charles W., 
of Lincoln, Mass. 


William G. Thelander 


William Gordon Thelander, T.M.- 
I.A.S., 21, was killed in an automobile 
accident on November 22, 1951. 

A native of Little Falls, Minn., Mr. 
Thelander attended Morton High 
School in Cicero, Ill. After attending 
Morton Junior College for a year, he 
entered Purdue University, from 
which he was graduated with a B.S. 
degree in Aeronautical Engineering in 
January, 1951. 


For the 6 months following gradua- 
tion, Mr. Thelander was employed at 
Wright-Patterson Air Force Base and 
was responsible for the approval or dis- 
approval of stress analysis reports sub- 
mitted by the various companies. In 
July, 1951, he joined the staff of 
North American Aviation, Inc., in 
Los Angeles, as Stress Analyst, a posi- 
tion that he held at the time of his 
death. 
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American 
Helicopter 
Society News 


A.H.S. Presidents—Incoming and Outgoing 
Standing in front of the Collier Trophy for 1950, Bartram Kelley, 
of Bell Aircraft Corporation, A.H.S. Past-President (left), con 
gratulates the incoming A.H.S. President, T. R. Pierpoint, of 


Report of Eighth Annual Forum 


Indicative of the continuing growth of 
the helicopter industry over the past 
vear, approximately 450 military and 
industry personnel enrolled at the Amer- 
ican Helicopter Society’s Eighth An- 
nual Forum held in Washington on May 


Piasecki Helicopter Corporation. 


dinner was held at the National Press 
Club. 

Helicopters were scheduled to play 
an active part in the Armed Forces Day 
Air Show and Static Display at Bolling 
Air Force Base on May 17th and 18th. 


The first day included presentation of 
papers on Theory and Design and De 
velopment and Test. Captain Paul A. 
Simmons, U.S.A.F., Propeller Labora 
tory, A.M.C. and Raymond A. Young, 
Research Division, Navy BuAer, acted 


“So 
15-18. Registration for the 1951 forum However, the oil strike necessitated as Chairmen for the respective sessions. ity 
was 350 members. cancellation of flight demonstrations The May 16 sessions on Maintenance tics of 
Under the chairmanship of H. S. and, as a result, only a few of the heli Operations and Flight Operations were by Dr 
Tremper, the forum included 2 days of copters now in service were on static chairmanned by T. R. Pierpoint, Serv namic: 
technical sessions, at which 17 papers display. These were, perhaps signifi ice Manager, Piasecki Helicopter Cor “He 
were presented on helicopter develop- cantly, displayed with other aircraft in poration, and Joseph Mashman, Assist velopt 
ments and operations. The first day’s the same branch of service, rather than ant Manager of Contracts, Bell Aircraft, Engin 
activities were climaxed by the Honors set apart jn a separate exhibit. respectively. Subjects of the papers tion. 
Night Banquet, held in the Hall of Na- presented at these sessions were: “TI 
tions Room of the Hotel W ashington. Technical Sessions and |] 
[The Honorable Frank Pace, Jr., Secre Theory and Design mum 
tary of the Army, was guest speaker, Charles W. Lefever, Technical Chair Adva: 
following presentation of the Society’s man, headed the 2 days of technical ses “Comparison of Helicopter Rotor Ir.. a 
four annual awards and honors. Friday sions held in the Hall of Nations Room Propulsion Systems,”’ by Joseph Stuart, searcl 
evening the annual Pioneers Night stag at the Hotel Washington III, Bell Aircraft Corporation. ON 
fer 
A.H.S. Award Winners and Honors Night Speaker Hand 
Left—A.H.S. Honors Night award winners stand with the Awards Chairman, Frank N. Piasecki. Standing from left to bilize 
rightare: Bernard L. Whelan, recipient of one of the society's Honorary Fellowships; Col. Jack L. Marinelli, U.S.A., who Carte 
accepted the Capt. William J. Kossler Award in behalf of the U.S. Army Field Forces; Mr. Piasecki; Col. Paul A. Char- tion 
bonneaux, who accepted the Dr. Alexander Klemin Award on beha!f of Louis Breguet; and Harvey Gaylord, who accepted : 
the Honorary Fellowship on behalf of Lawrence D. Bell. Right Secretary of the Army Frank Pace, Jr., is shown as he ic 
completes his address to the members and guests of the American Helicopter Society's Honors Night Banquet. Sie 
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A.H.S. Membership Luncheon and Newly Elected Officers 
Left—A.H.S. members are shown during the First Annual Membership Luncheon of the American Helicopter Society. 


Right—The newly elected A.H.S. officers for the coming year are, from left to right: 


Atlantic, Charles W. Lefever; 


Regional Vice-President—New England, Miller Wachs; 
Southeastern, Ray Young; Jean R. Howard, Secretary; 


Regional Vice-President— Middle 
Regional Vice-President— 


T. R. Pierpoint, President; Monroe R. Brown, Treasurer; 


Regional Vice-President—West Coast, Robert Wagner; and Regional Vice-President— Midwest, Charles R. Wood. Not 


included in the picture is John Beadling, Regional Vice-President—Southwest. 


Miss Howard and Mr. Pierpoint. 


Guard for development and use of rotary-wing aircraft for air-rescue operations.” 


‘Some Remarks on Dynamic Stabil- 
ity of the Helicopter and Characteris- 
tics of Gyratory Stabilizing Systems,” 
by Dr. G. J. Sissingh, Chief of Aerody- 
namics, Kellett Aircraft Corporation. 

‘Helicopter Turbine Powerplant De- 
velopment”’ by J. O. Emmerson, Chief 
Engineer, The Kaman Aircraft Corpora- 
liom. 

“The Effect of Blade Mass Constant 
and Flapping Hinge Offset on Maxi- 
mum Blade Angles of Attack at High 
Advance Ratios,’ by John R. Meyer, 
Jr., and Gaetano Falabella, Jr., Re- 
search Engineers, M.I.T. 

‘An Analysis of the Helicopter Trans- 
fer Function To Predict Achievable 
Handling Characteristics of the Sta- 
bilized Helicopter,” by Edward Sterling 
Carter, Jr., Assistant Chief Vibra- 
tion Engineer, Sikorsky Aircraft Divi 
sion, United Aircraft Corporation. 


Development and Test 


“A Review of British Helicopter 
Developments.” by A. McClements, 
A.R.T.C., M.I.Mech.E., Honorary 


Technical Editor of The Helicopter 
Association of Great Britain. (Paper 
was read by L. Wigdortchik.) 

“Some Aerodynamic and Dynamic 
Problems of the Compound Rotary- 
Fixed Wing Aircraft,” by Kurt Hohen 
emser, Chief Aerodynamicist, Helicop- 
ter Engineering Division, McDonnell 
Aircraft Corporation. 

“Development of High Lift Airfoils 
by Boundary Layer Control,” by Ken- 
neth Razak, University of Wichita. 

‘Air Force Testing and Evaluation of 
Helicopters,’ by Capt. Wayne W. Eg- 
gert, U.S.A.F., Wright Air Develop- 
ment Center, Wright-Patterson A.F.B. 


Maintenance Operations 


“Problems in Korean Helicopter 
Maintenance and Their Relations to 
the Service Representative,” by Harold 
Nachlin, Service Representative, Sikor- 
sky Aircraft Division, United Aircraft 
Corporation. 

“Design for Maintenance,” by Lt. 
P. W. Kerr, US.N. and Capt. E. J. 
Pope, U.S.M.C., Helicopter Mainte- 
nance Project Officers, Maintenance 
Division, Bureau of Aeronautics, U.S.N. 

“U.S. Army Helicopter Maintenance 
Experience in Korea,” by Lt. Col. G. 
L. Lovett, U.S. Army, Ordnance Corps. 

“Air Navigation Development Board 
Program for Development of Aids for 
Helicopter Navigation and Traffic Con- 
trol,” by Lt. Col. W. M. Young, U.S. 
Army. 


Flight Operations 


“Role of Transport Helicopter in 
Metropolitan Areas,’ by Jack Roth- 
man, Manager of Operations, New York 
Airways. 

‘Helicopter Operations in Alaska,”’ 
by Lt. Col. Gene L. Douglas, U.S.A.F., 
Headquarters, Air Rescue Service, 
M.A.T-S. 

‘Helicopter Operation for Patrol of 
Power Lines in Remote Areas,’ by T. 
J. Burgess, Line Maintenance Engi- 
neer, Hydro Electric Power Commis- 
sion of Ontario. 

“Korean Rescue Operations,’ by Ma- 
jor John J. Dean, U.S.A.F., Air Rescue 
Service, M.A.T-S. 

Printed copies of the Proceedings were 
available at the forum at $3.50 per copy 
for A.H.S. members. Copies may still 
be obtained by writing the American 


The 1950 Collier Trophy is shown between 
This trophy was awarded to “The helicopter industry, the military services, and Coast 


Helicopter Society, 2 East 64th Street, 
New York City. 


Honors Night 


Frank N. Piasecki, Awards Chairman, 
presented the Society’s awards at the 
Honors Night Banquet. 

The Dr. Alexander Klemin Trophy, 
highest honor awarded by the American 
Helicopter Society, was presented to 
Louis Breguet, French aircraft designer 
who built and flew his first helicopter in 
1907 and has continued to be active in 
the rotary-wing field for the past 45 
years. Colonel Paul A. Charbonneaux 
accepted the award in Mr. Breguet’s be- 
half. 

The Captain William J. Kossler 
Award was presented by Adm. Merlin 
O'Neill, Commandant of the U.S. Coast 
Guard (in which service Captain Koss- 
ler pioneered the use of helicopters), to 
the U.S. Army Field Forces in recogni- 
tion of their developments that have 
made possible the Army’s outstanding 
record in use of helicopters for evacua- 
tion work in Korea. Lieutenant Colo- 
nel Jack L. Marinelli, Chief of the Avia- 
tion Section, Headquarters, Army Field 
Forces, Fort Monroe, Va., accepted the 
award on behalf of the Army Field 
Forces. 

The two honorary fellowships of the 
Society were conferred upon Lawrence 
D. Bell, President of Bell Aircraft, and 
Bernard L. Whelan, General Manager of 
the Sikorsky Aircraft Division, United 
Aircraft Corporation. 

Following the awards, Secretary of the 
Army Frank Pace, Jr., spoke on “Air 
Mobility For the New Army,” defining 
the important role the helicopter will 
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play in the Army’s future plans to en- 
sure a flexible defense. 

In summarizing the important part 
helicopters have already played in 
troop mobility in the Korean combat 
areas, Secretary Pace said: ‘‘There is no 
doubt in my mind that, when the les- 
sons of Korea have been fully assessed, 
the dependence of ground units on heli- 
copters for observation, communica- 
tion, control, and fire direction—as well 
as for transport—will emerge as one of 
the most important. And, from the 
Korean battleground, commanders con- 
tinue their urgent requests to ‘send more 
Army aircraft—especially helicopters.’ ’ 


Pioneers Night 


Winding up the 2-day program, ro- 
tary-wing enthusiasts gathered at the 
National Press Club on Friday evening 
for the annual (stag) Pioneers Night 
Dinner. The completely informal pro- 
gram is being reported by word-of- 
mouth. 


The First Annual Membership 


Luncheon 


The First Annual A.H.S. Membership 
Luncheon, held on the second day of 
the Forum, was presided over by Chair- 
man H. S. Tremper. The Society’s 
new officers were introduced and a 
summary report of the A.H.S. activities 
was given by outgoing president Bar- 
tram Kelley. 

T. R. Pierpoint, of Piasecki Helicop- 
ter Corporation, was introduced as the 
newly elected president of A.H.S. In 
addition, six regional vice-presidents 
also were recognized. They are: Miller 
Wachs, of Sikorsky Aircraft, New Eng- 
land; Charles W. Lefever, of Prewitt 
Aircraft Company, Middle Atlantic; 
Ray Young, of the Navy Bureau of 
Aeronautics, Southeastern; Charles R. 
Wood, of McDonnell Aircraft Corpora- 
tion, Midwest; John Beadling, of Bell 
Aircraft Corporation, Southwest; and 
Robert Wagner, of McCulloch Motors 
Corporation, West Coast. Re-elected 
to office were: Monroe R. Brown, of 
Piasecki, treasurer; and Jean R. How- 
ard, of the Aircraft Industries Associa- 
tion, secretary. 

Mr. Kelley in reviewing the society’s 
activities during the past year, reported 
that membership in the American Heli- 
copter Society had increased about one 
hundred to a total of approximately 400 
and that both the Seventh and Eighth 
Annual Forum papers were selling well. 

During the 1951 forum, there were 
approximately 350 registrations, and it 
was estimated that 450 would be the to- 
tal enrollment for the 1952 forum. 

Seven regional meetings were held 
during the past year, nearly all of which 
where reported in the AERONAUTICAL 


AERONAUTICAL ENGINEERING REVIEW 


ENGINEERING REVIEW, and papers were 
distributed free to A.H.S. members. 
Some of the papers presented were: 
‘‘Maintenance Problems of Naval Heli- 
copter Operations,’ by Lt. Comdr. John 
Armstrong; ‘“‘C.A.A. Policy of Helicop- 
ter Flight Testing,” by Harold H. 
Hermes; ‘‘A Tested Solution of the 
Problem of Helicopter Stability and Au- 
tomatic Control,’’ by Donald N. Mey- 
ers, Edward C. Vanderlip, and P. Hal- 
pert; ‘‘Results of Recent Rotor Blade 
De-Icing Tests on Mt. Washington,”’ by 
Lieutenant Commander Houser and 
R. R. Lynn. 

Mr. Kelley then reported on the new 
affiliation agreement with I.A.S. It 
was recently signed by A.H.S. and I.A:S. 
officers and extends for an additional 2- 
year period, ending May 1954. The 
present arrangement with the Institute 
will continue with the additional pro- 
viso that a manager will be employed by 
the I.A.S. to serve full time in handling 
American Helicopter Society work. 
This is a significant step forward for 
A.H.S. 
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In accepting his new position as 
President, Mr. Pierpoint stated that 
every effort will be made to forward one 
paper a month to members and to in 
crease the local regional meetings. 

Mr. Kelley then thanked the 1952 
Forum Committee for the successful 
handling of the largest attended Ameri 
can Helicopter Society Annual Forum. 

Committee Chairmen were: H. 5S. 
Tremper, Chairman, the Forum Com 
mittee; Charles W. Lefever, Technical 
Chairman; Frank N. Piasecki, Chair 
man, Honors Award Committee; John 
E. Beighle, Chairman, Dinner Commit 
tee; E. J. Odlum, Chairman, Air Show 
Committee; Claude O. Witze, Chair 
man, Publicity; and Jean Ross How 
ard, Chairman, Arrangements. 

The Honors Award Committee was 
comprised of: Frank N. Piasecki 
Chairman; Bartram Kelley, Alex Mc 
Surely, Herbert Toomey, Ralph Light 
foot, R. Allen Price and Paul Stanley. 

PEG G. 
Assistant to the Publicity 
Chairman, A.H.S. 


Corporate Member News 


e@ AiResearch Manufacturing Company, 
Division of The Garrett Corporation. ..An 
integrated low-pressure pneumatic power 
system for today’s high-altitude high- 
speed turbojet and turboprop aircraft was 
given its first public showing at the recent 
Society of Automotive Engineers’ National 
Aeronautic Meeting. 


e American Airlines System... Edmund 
O. Schroeder was elected Assistant Vice- 
President—Maintenance and, as such, is 
in charge of all day-to-day maintenance at 
the stations in the company’s system. 
Mr. Schroeder, who was formerly Ameri- 
can’s Manager of Production Control, is 
based at Tulsa... Morris L. Rinehart was 
elected as Assistant Treasurer by Ameri- 
can’s Board of Directors. 


@ American Bosch Corporation...At a 
recent meeting of American Bosch’s Board 
of Directors, Donald P. Hess, who has 
been serving as President of American 
Bosch and of its wholly owned subsidiary, 
Arma Corporation, resigned the position 
as President of Arma in order to devote his 
full time to American Bosch as its Presi- 
dent. Accordingly, the Directors elected 
Arthur P. Davis as Arma’s President and 
advanced Mr. Hess to Vice-Chairman of 
the subsidiary’s Board of Directors. 


American Phenolic Corporation... Two 
of American Phenolic’s Vice-Presidents, 
Richard M. Purinton, who is Administra- 
tor of Engineering, and William H. Rous, 
who has been Sales Manager for many 
years, were elected to membership on the 
Corporation’s Board of Directors. 


@ American Steel & Wire Division, United 
States Steel Corporation...Among the 
various products displayed at the recent 
National Aeronautic Meeting and Aircraft 


Display of the Society of Automotive 
Engineers was the new type of aircraft 
control cable, Hyco-Span. Hyco-Span is 
said to be nonmagnetic and, therefore, 
will not interfere with the operation of 
electronic equipment, radar, or navigation 
and communication facilities. Tests of 
Hyco-Span were conducted at the meeting 
to demonstrate not only the cable’s non- 
magnetic qualities, but also its service life 
under conditions of stress and its relatively 
high coefficient of expansion over normal 
corrosion-resistant and carbon steel con- 
trol cables. 


@ Bell Aircraft Corporation... William 
G. Gisel was appointed Comptroller, and 
John W. Rane, Jr., was named an Assistant 
Secretary. 


Boeing Airplane Company...The nor 
mal combat range of the new six-jet Boe- 
ing B-47B Stratojet has been considerably 
increased over the earlier B-47’s through 
the use of more powerful engines and the 
addition of the largest external fuel pods 
yet mounted on an airplane. The engines 
in question are the new General Electric 
J-47-23 power plants, each of which de 
velops more than 5,800 Ibs. of thrust. The 
huge streamlined fuel tanks, the capacity 
of which was not revealed, are being built 
to Boeing specifications by Ryan Aeronau 
tical Corporation. They will be sus 
pended, one under each wing, between the 
tip and the inboard jet-engine pods. The 
bomber itself is being produced at Douglas 
Aircraft Company’s Tulsa Division and at 
Lockheed Aircraft Corporation’s Georgia 
Division. 


@ Canadair Ltd....An extensive design 
study of a local-service aircraft, known as 
the CL-21, has been completed. Cur- 
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Today — besides pro- 

ducing more ready-to- 
install power packages 
than anyone else in the 
world — Rohr Aircrafts- 

men are making more than 
12,000 different parts for 
both commercial and military 
A segment of Rohr’s Engi- 


neering Department — ready, 
willing and able to serve you. 


aircraft. Rohr assembles these 
into more than 840 products for 


Rohr customers. 


WORLD’S LARGEST PRODUCER 


OF READY -TO-INSTALL POWER PACKAGES 
FOR AIRPLANES 


AIRCRAFT CORPORATION 


in Chula Vista, California...9 miles from San Diego 
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rently, the company is making a world- 
wide survey of sales potential on this par- 
ticular design. The CL-21 is said to be a 
twin-engined high-wing 32-passenger trans- 
port, the selling price of which is estimated 
to be around $450,000. 


Chase Aircraft Company, Inc... .Clay 
P. Bedford has been elected President of 
the company. Mr. Bedford was formerly 
Executive Vice-President of Kaiser-Frazer 
Corporation. 


®@ Consolidated Vultee Aircraft Corpora- 
tion. ..The U.S.A.F. has ordered an undis- 
closed number of the new pressurized 
twin-engined C-131A transport planes. 
Designed especially for air evacuation 
operations, the ship will be equipped with 
20) rearward-facing seats and 16 litters. 
If desired, the 16 litters can be replaced by 
an additional 20 seats. The C-131A is 
based on the design of the Convair-Liner 
240. 


Curtiss-Wright Corporation... Lt. Gen. 
Levin H. Campbell, Jr., U.S.A. (Ret.), has 
been elected to the Board of Directors. 
General Campbell has been an Executive 
Vice-President of International Harvester 
Corporation. 


Ethyl Corporation...A new plant 
located on the Houston Ship Canal about 
17 miles from Houston, Tex., has been put 
into operation. This plant, one of the 
largest of its kind, is producing ‘‘Ethyl” 
antiknock compound and is thereby in- 
creasing the corporation’s manufacturing 
capacity by approximately one-third. 


@ General Electric Company...A new 
“slide-rule”’ with silhouettes and published 
information on the latest military aircraft 
has been devised by G-E’s Aircraft Gas 
Turbine Division. On one side of the plas- 
tic data chart is a quick reference for 
information on air frames, operational 
data, and power plants of 42 aircraft. On 
the reverse side is Douglas Aircraft Com- 
pany’s air-speed vs. altitude chart. They 
are available in lots of 50 for $25 by 
addressing a request for GEN-60 to the 
company at Schenectady, N.Y....A new 
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ALCOA VICE-PRESIDENT 


C. F. Nagel, Jr., A.FI.A.S., was elected a 
Vice-President of Aluminum Company of 
America. This post is one of three such 
positions recently created at Alcoa, the 
other two being filled by Gordon W. Cam- 
eron, Treasurer since 1943, and Arthur P. 
Hall, formerly Director of Public Relations 
and Advertising. Mr. Nagel, who has been 
with Alcoa since his graduation from Cornell 
University in 1915, was formerly the com 
pany’s Chief Metallurgist 


eight-page selection guide for a wide range 
of electric and electronic controls, devices, 
and accessories has been announced. This 
bulletin, designated the GEA-5781, con- 
tains quick-reference selection data, photo 
graphs, and listings of additional publica 
tions that give complete information on 
each of the equipments 

@ The B. F. Goodrich Company...The 
company has announced the liquidation of 
its wholly owned subsidiary, American 
Anode, Inc., at the close of business on 
March 31, 1952. Effective on April 1, the 
business was carried on under the name of 
“American Anode, a Division of The B. F. 


TWO EIGHT-JET ADDITIONS TO AMERICA’S AIR POWER 
The YB-60 (left), a swept-wing all-jet development of Consolidated Vultee Aircraft Corporation's B-36, and the VB-52 (right), a progression of 
Boeing Airplane Company’s B-47 design, are currently undergoing a series of flight tests. 
the YB-52 took off on its maiden flight 3 days earlier. Each of these long-range bombers is powered by eight of the new J-57 axial-flow turbojet 
engines, produced by Pratt & Whitney Aircraft Division, United Aircraft Corporation, and believed to be the most powerful of their type now in use. 


The YB-60, according to recently released information, is somewhat larger than the YB-52 
are: wing span— VB-60, 206 ft.,and VYB-52, 185 ft.; length—YVB-60, 171 ft., and VB-52, 153 ft.; and tail height— YB-60, 50 ft., and VB-52, 


48 ft. 
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Goodrich Company.” No __ personnel 
changes were involved. 

e The International Nickel Company, 
Inc... .Subsequent to the recent annual 
organization meeting of the Board of 
Directors, various executive changes were 
announced. Dr. Paul D. Merica, Execu 
tive Vice-President and a Director, was 
elected President of The International 
Nickel Company of Canada, Limited, and 
of its United States subsidiary, The Inter 
national Nickel Company, Ine. Dr. 
Merica succeeds Dr. John F. Thompson 
who retired as President but who is con 
tinuing as Chairman of the Board and 
Chief Officer of the parent company and 
its U.S. subsidiary. R. Leslie Beattie, 
Vice-President and General Manager of 
the company’s Canadian operations, was 
elected a member of the Executive Com- 
mittee of the Board and a Director of the 
company’s U.S. subsidiary. H. C. F. 
Mockridge, Q.C., of Toronto, was also 
elected to the Board’s Executive Commit 
tee. J. R. Gordon, Assistant Vice-Presi 
dent, was appointed Assistant General 
Manager and will manage Canadian 
operations under Mr. Beattie’s direction. 
Ralph D. Parker, Assistant Vice-President, 
became Vice-President and a Director of 
another subsidiary, Canadian Nickel Com 
pany Limited. William F. Kennedy was 
named Secretary of the company, succeed 
ing Henry S. Wingate who is now devoting 
his full time as Vice-President and a Direc 
tor of the company. Within The Inter 
national Nickel Company, Ince., itself, 
Vice-President Walter C. Kerrigan was 
elected to the newly created position of 
Vice-President and General Sales Man 
ager: L. R. Larson was elected Assistant 
Vice-President and Assistant General 
Sales Manager. Promoted to Assistant 
Vice-Presidents were Theodore H. Dauchy, 
Richard A. Cabell, and John A. Marsh 

@ Jack & Heintz, Inc....A pneumatic 


starter for turbojet and turboprop engines 
is being developed for the U.S.A.F. 


© Walter Kidde & Company, Inc... An 


associate organization, Walter Kidde 


The YB-60 made its initial flight on April 18; 


Specifically, the general dimensions of the bombers 
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the ANSWER for 


ALLITE dies are accurately cast 
for low cost tooling. The material 
used is any formula of zinc alloy 
(Kirksite, Di-Metal, etc.) which 
meets your requirements. 


Anite Dies were used as the tooling for this right-hand instru- 
ment panel. These were the results: 

© The tooling costs were less than half that which would 
have been required for iron dies. 

@ The customer reports that more than 8000 stampings 
have been produced, with the original Allite draw die 
still in serviceable condition. This die is 100% zine alloy. 

This is typical of many Allite Die applications where all the 

advantages of low cost tooling, faster production starts and accu- 

rately built tools have been combined. And that has only been 

made possible by the close coordination of foundry and die shop 

facilities which only Allied can offer. 

Allite Dies can be the answer to your experimental or short run 
production die problems, too. Why not 
write today for the complete story. 


Production 
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ALLITE DIES 


Like 


At left is the stamping after 
the draw. 


Shown below is the panel 
after all operations are 
j completed. 


Other 


ALLIED P 


RODUCTS 


HARDENED AND PRECISION GROUND 
PARTS e SPECIAL COLD FORGED 


PARTS e STANDARD CAP SCREWS 
e SHEET METAL DIES FROM THE 
LARGEST TO THE SMALLEST e JIGS 

FIXTURES e R-B INTERCHANGEABLE 


PUNCHES AND DIES 


ALLIED PRODUCTS CORPORATION 


DEPT. D-7 12655 BURT ROAD 
PLANT 1 PLANT 2 


Detroit, Mich. Detroit, Mich. 


PLANT 3 
Hillsdale, Mich. 


DETROIT 23, MICH. 


PLANT 4 
Hillsdale, Mich. 
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the new 
miniature 


sub 


tiny but rugged 


Series D Cannon Plugs satisfy a long felt 
need of the Electronics Industry for a sturdy, 
versatile and extremely compact connector 
for use on miniaturized equipment of all 
kinds. These may be mounted as (1) rack 
and panel (2) box (3) wall, or (4) cord cone 
nectors. Junction shells with integral. clamps 
protect the terminal ends of the connector 
when used as cord or wall mounted units. 

Contacts are of the quality you expect to 
find in any Cannon Plug. Machined from 
copper base alloy, gold plated, they accom- 
modate #20 or #22 AWG stranded wire. Rated 
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capacity 5 amps. High dielectric insulators. 
Minimum flashover, 1000 volts rms. The pro- 
tective steel shells provide an integral mount- 
ing flange. The ‘‘keystone’’ shape of the 
Shells gives positive polarization with friction 
type engagement, 


Cannon DA Plug and receptacle 
with junction shells, 
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25 contacts 
CANNON OD CANNON DC. 
37 contacts 


50 contacts 


CANNON 
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CANNON DA The %-scale drawing above shows 

15 contacts the new DA with 15 #22 contacts 
and junction shell compared with 
AN plug and receptacle having 14 
#16 contacts ondcableclamp. Sav- 
ing of space outside the supporting 
unit is 1%”. The saving inside is 
5/32”. Aside view of the DA would 
make the comparison even more 
startling. 


CANNON 
ELECTRIC 


for further information and per- 
formance data request BulletinD-}. 


SINCE 1915. Factories in Los Angeles, Toronto, New Haven, 


Benton Harbor. Representatives in principal cities. Address 


ELECTRIC 


inquiries to Cannon Electric Company, Dept.G-105, P.O. 
Box 75, Lincoln Heights Station, Los Angeles 31, California. 
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Nuclear Laboratories, Inc., has been estab- 
lished to develop commercial atomic power 
This privately financed laboratory will 
perform research, development, and ex- 
perimentation in the field of nuclear 
energy. Services of the firm are available 
to other organizations interested in the 
design of nuclear power plants or in 
applications of nuclear technology to their 
products and processes. Technical activi- 
ties are under the executive direction of 
Dr. Karl Cohen. The development and 
engineering work of Walter Kidde Nuclear 
Laboratories is being conducted at 140 
Cedar Street, New York City, while the 
laboratory research is being carried out at 
facilities on Long Island. 


@ Lear, Incorporated...The  LearCal 
Division has developed a modification of 
the Lear Orienter to be used by the mili 
tary and to be known as the ADF-14. 
Among other developments at Lear is the 
automatic altitude control, which was de- 
signed for use with the L-2 Autopilot and 
to keep the aircraft at a predetermined 
altitude. 


®@ Lockheed Aircraft Corporation... Wing- 
tip fuel tanks, capable of holding 600 gals., 
are currently being tested on the Super 
Constellations. These wing tanks will be 
standard on the turboprop-powered Super 
Constellations on order for the U.S.N. 
The assembly-line system of mounting 
each air frame on a separate dolly and 
rolling it along the floor has been re- 
placed at Lockheed by an “‘elevated' rail- 
way” production line. In this method, 
the front and rear of each fuselage section 
are attached to light-weight frames that 
roll on wheels along tracks raised several 
feet off the factory floor. One of the 
advantages of this system is that it per- 
mits a far more rapid shift of a line of 
fuselage structures from one station to an- 
other along the assembly line than is pos- 
sible with the previously used dollies...A 
newly completed $3,160,000 factory-office 
building was dedicated on April 24. This 
165,000-sq.ft. structure provides sufficient 
space to bring together under one roof 
more than half of Lockheed’s 3,300 
employees of the Engineering Division 

D. J. Haughton, formerly Assistant Gen- 
eral Manager of the Georgia Division, was 
named Vice-President and General Man- 
ager of that division. Mr. Haughton re- 
places James V. Carmichael who was 
elected a Director of the corporation 


@ The Glenn L. Martin Company... The 
U.S.N.’s Atlantic Fleet Air Force took 
delivery last April 23 of the first 36-ton 
P5M-1 Marlin seaplane patrol bomber 
The P5M-1 is designed and built primarily 
for antisubmarine warfare and is in itself a 
one airplane hunter-killer team 


@ McDonnell Aircraft Corporation. 
James E. Webb, former Under Secretary of 
State, has been elected to McDonnell’s 
Board of Directors. 


@ The Parker Appliance Company...A 
synthetic rubber compound, 1009-10, has 
been developed for O-rings and other 
molded seals. The company states that 
“the new material, with excellent low 
temperature characteristics, undergoes 20 
per cent less volume change in the presence 
of hydrocarbon fuels than any material 
heretofore developed.” It is said to be 
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particularly valuable for equipment de- 
signs subject to —65°F. qualification 
“where previously available compounds 
have been ruled out on the grounds of high 
swell.”” This synthetic rubber compound 
has a Shore A hardness of 70°, a tensile 
strength of 1,500 lbs. per sq.in., an elonga- 
tion of 200 per cent, and a bending moment 
of 0.75 in.lb. at —70°F.... To be more 
specific concerning the Parker Appliance 
item that appeared on page 79 of the June 
issue of the AERONAUTICAL ENGINEERING 
REVIEW, the line of valves acquired by 
Republic Manufacturing Company 
cludes only Parker’s “‘old General Purpose 
Valves—namely, Globe, Needle, Plug, and 
Ball Check Valves.’’ Parker still continues 
to manufacture Specialized Aircraft Fuel- 
System Valves, including Selectors, Shut- 
off Valves, Swing Check Valves, Level 
Control Valves, etc. Accordingly, Parker 
has disposed of the General Purpose Valves 
only and is still making Aircraft Valves. 


© Phillips Petroleum Company...The 
firm reports several important discoveries 
during the first quarter of 1952, the most 
important of which is said to be a new deep 
well in the Chocolate Bayou, Brazoria 
County, Texas Gulf Coast. There, Phil- 
lips holds approximately 14,500 acres 
favorably located for gas-distillate produc- 
tion from this deep sand zone. 


Piasecki Helicopter Corporation... 
Gareth W. Speer, Treasurer of the cor- 
poration, was elected Financial Vice- 
President. He will continue to serve as 
Treasurer and will also be responsible for 
financial policies and programs. 


e Pratt & Whitney Aircraft Division, 
United Aircraft Corporation... Beginning 
July 1 and extending over a 3-year period, 
apprentice training to qualify as jet-engine 
metalsmiths is being given to young men 
between the ages of 18 and 21 who have a 


LAS: NEWS 


FLIGHT TEST PROGRAM 


An extensive test program is now under way on Piasecki Helicopter Corporation’s YH-21 
Work-Horse, which made its first flight on April 11 from Philadelphia International Airport. 
Powered by a Wright Cyclone 9 (R1820-103) engine, the tandem twin-rotored helicopter can 
operate with an overload gross weight of more than 14,000 lbs., can fly at 125 m.p.h., and can 
operate at altitudes above 16,000 ft. The fuselage, of all-metal stressed-skin monocoque 


construction, ts 52'/> ft. long and 16 ft. high. 


The YH-21 is capable of transporting 14 troops 


or 12 litters plus a medical attendant in addition to its pilot and copilot. Piasecki is planning 
to build both rescue (YH-21 and H-21A) and transport (H-21B and H-21C) versions of the 


machine. 


high school or technical trade school di- 
ploma or an equivalent education. This 
training will include 6,000 hours of class- 
room study and practical technical experi- 
ence building Turbo-Wasp jet engines. 

Republic Aviation Corporation. . . A con- 
tract has been signed by Republic and 
Finmeccanica of Italy permitting the latter 
corporation to manufacture components 
and parts for the Republic F-84 Thunder- 
jets being supplied to European nations 
under the Mutual Defense Assistance 
Pact. This move is part of a program 


A “NEW LOOK” IN WIDGEONS 


A hull, the sixth experimental one to be built by Edo Corporation to U.S.N. specifications, was 
bolted onto a Grumman Widgeon and successfully flown by Edo last April. This new hull 
configuration was designed jointly by the Navy's Bureau of Aeronautics and Consolidated 
Vultee Aircraft Corporation for use in new large-size flying boats contemplated in the future. 
The hull features a length-to-beam ratio of 12.5 to 1, said to be the highest such ratio ever used. 
The rectangular window aft of the main step is for observation and filming of the water flow 
under the hull. This modified Widgeon has been turned over to the Naval Air Test Center, 
Patuxent, Md., for extensive flight tests and evaluation. 


intended to expedite the overseas main- 
tenance of the North Atlantic Treaty 
Organization’s fighter-bomber fleet...An 
F-84 Thunderjet placed on the deck of an 
aircraft carrier in late April marked the 
three-millionth ton of military equipment 
for delivery under the Mutual Defense 
Assistance Program...A turboprop ver- 
sion of the Thunderjet, designated the 
F-84H, is reportedly being developed. 
The ship will apparently be powered by 
an Allison T-40 engine. 


e Rohr Aircraft Corporation...A new 
$2,000,000 plant at Riverside, Calif., 
scheduled for completion by November 
30, will be used for the production of power 
packages for Boeing KC-97’s and other 
assemblies. An expansion of the Rohr 
facility at Chula Vista is also being 
planned. 

© Solar Aircraft Company...A new book- 
let that outlines “cost-cutting solutions to 
common problems in metallic arc, inert 
are, and other fusion welding of alloy 
steel” and which also describes thé avail- 
able types of Solar Flux can now be ob- 
tained from Solar’s Flux Department in 
San Diego...Leon T. Noel, Cemptroller, 
and Herbert Kunzel, Secretary and Direc- 
tor, were elected Vice-Presidents of the 
company. 

e Summers Gyroscope Company... Ed- 
ward C. Light, M.I.A.S., formerly Chief 
Engineer, was elected to the position of 
Vice-President in charge of Engineering. 


e Tinnerman Products, Inc....George 
J. Schad, Treasurer, and Robert C. Over- 
street, Secretary, have been elected Vice- 
Presidents of Tinnerman. Both men 
were also re-elected to their previous 
offices. 

@ Westinghouse Electric Corporation 

A new educational program, the Westing- 
house-Johns Hopkins Awards in Electrical 
Engineering for 1952, has been established 
to help deserving young people pursue 
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careers in the field of electrical engineering. 
The awards will enable 30 students each 
year to combine work experience at West- 
inghouse with technical studies, leading to 
a Certificate in Electrical Engineering to 
be granted by McCoy College of The 
Johns Hopkins University. Candidates 
are to be selected on the basis of tests, 


AERONAUTIC 


school records and recommendations, and 
interviews. The program is being adminis- 
tered by D. C. Lee, Manager of Industrial 
Relations, Westinghouse...Three Vice 
Presidents were recently elected to head 
twelve of Westinghouse’s 31 Divisions. 
They are: W. W. Sproul, L. B. McCully, 
and H. E. Seim. 


Meet Your Section Chairman 


C. F. Savage 


Boston Section 


Charles Francis Savage has been 
associated with General Electric Com 
pany since 1928, when he was gradu 
ated from Oregon 
State College 
with a B.S. de 
gree in Electrical 
Engineering. 
During the first 3 
years with G-E, 
he was assigned 
to Radio, Appli- 
ance, and -Mer 
chandise Engineering. In 1931, he 
was transferred to G-E’s Meter and 
Instrument Department, where he has 
remained to the present. 

From 1931 to 1939, Mr. Savage 
served as Technical Engineer, first, in 
Meter Engineering and, later, in the 
Works Laboratory. He pro 
moted to Section Head of Time Switch 
Engineering in 1939, and, within a 
year, he felt the urge ‘“‘to apply crea- 
tive effort in measurements to satisfy 
the needs of aircraft.” In August of 
1940, the opportunity to gratify this 
desire was given to him when he was 


appointed Section Head of Aircraft 
Instrument Engineering. Six years 
later, he became Designing Engineer 
and Assistant to the Works Manager, 
and in the following vear, 1947, he 
took over his present duties as Assist 
ant to the Manager of Engineering. 
As such, Mr. Savage is directly respon 
sible for the design of various forms of 
aircraft devices, such as tachometer 
and other engine instruments, gyros 
for navigation and control, flight 
instruments, etc. Some of his cur 
rent duties involve administrative 
work—directing a large number of 
Measurement Engineers at G-E’s 
Measurement Laboratory. 

Mr. Savage, who holds Patent 
No. 2,415,707, Gyro Altitude Indicator, 
is a member of the Thomson Club, 
Sparkplugs Association, Tau Beta Pi, 
Eta Kappa Nu, Sigma Phi Epsilon, 
American Institute of Electrical Engi 
neers, and National Society of Profes 
sional Engineers. His favorite hob 
bies are amateur radio and audio engi 
neering. 

Mr. Savage and his wife, the former 
Ruth Frances Stewart whom he 
married in July, 1930, are the parents 
of Ruth Janet, aged 17, and Edward 
Stewart, aged 11. 


LAS. 


Chicago Section 


Alfred F. Stott, Secretary 


On April 15, the Chicago sections of 
A.S.M.E. and I.A.S. held a joint meet- 
ing at the Western Society of Engineers. 
Approximately 125 attended the pro- 
gram, which opened with a social hour 
sponsored by the Benjamin Electric 
Company of Des Plaines, Ill. At 6:15, 
dinner was served in the main dining 
room. 

At the conclusion of the meal, Chair- 
man D. J. Bergman, of A.S.M.E., wel- 
comed those present and introduced 
E. C. Bailey who will be next year’s 
chairman. All left the dining room for 


Sections 


larger quarters in the main auditorium 
where Mr. Bergman introduced S. J. 
Tozer, the evening’s chairman, who 
presented the dinner speaker, Elmer C. 
Maywald, President of Maywald & 
Company. He delivered a most inter- 
esting talk on ‘Applying Engineering to 
the Sport of Fishing—The Ten Mil 
lionth Glass Rod.’’ His fine presenta 
tion made listeners feel they were with 
Mr. Maywald on his many fishing and 
sporting adventures. 

At 8:15, the group divided and 
attended one of two sessions that ran 
simultaneously. The aircraft session 
was arranged by Rodney J. Schaid, 
Aviation Chairman of A.S.M.E., and 
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Dr. H. L. Hull, Vice-Chairman of 
I.A.S. The speaker was Kimball C. 
Cummings, Assistant Chief, Aeronauti 
cal Research, Minneapolis-Honeywell 
Regulator Company. Mr. Cummings 
gave a very fine talk illustrated with 
slides on ‘‘Automatic Control in Flight.”’ 
The wide military and electrical experi 
ence of the speaker provided the back 
ground for a very interesting discussion 
of the problems and experiences en 
countered and of what might be ex- 
pected in the future with reference to 
automatic controls. 

While the aircraft portion of the pro 
gram was in progress, a Junior Member 
Prize Paper Contest was held for 
A.S.M.E. members who participated for 
cash awards. There were four con 
testants, the winner being James Mar 
rissey, of the Zenith Corporation, who 
spoke on “Separation of Interrelated 
Variables.”’ The audience also judged 
the papers, and the one whose judging 
grade was closest to that of the official 
judges received a slide rule. 

An excellent question and answer ses 
sion was held in both meetings. The 
program ended at 10:30. 


Cleveland-Akron Section 
Harrison C. Chandler, Jr., Secretary 


“The Promise and Problems of 
Atomic Power’ was the title of the 
paper presented by Gale Young at the 
April 22 meeting. Mr. Young is the 
Technical Director of Nuclear Develop- 
ment Associates, Inc., located at White 
Plains, N.Y. 

The meeting, sponsored by Goodyear 
Tire & Rubber Company, was held in 
Goodyear Hall in Akron. About 300 
members and guests attended. The 
program for the evening included con 
ducted tours through the Goodyear 
Rubber Exhibit and dinner, which was 
provided free of charge by the Goodyear 
Company. E. W. (Pop) Cleveland, 
Section Chairman, _ presided. Mr. 
Young was introduced to the audience 
by Dr. Karl Arnstein, Vice-President of 
Engineering, Goodyear Aircraft Cor 
poration, 

Mr. Young’s paper was a comprehen 
sive survey on the subject of atomic 
energy. Topics discussed in the paper 
included the rapidly increasing magni 
tude of the A.E.C. operations, recent 
events of significance for atomic power, 
and the major problems that must be 
attacked in the future development of 
atomic power. 

Concerning the magnitude of A.E.C. 
operations, Mr. Young stated that the 
total expenditure of funds thus far has 
been about $6,000,000,000, of which 
half has been used up, and the remainder 
is represented by existing plants and 
equipment. This investment in plant 
facilities places the A.E.C. in the same 
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CENTRAL STATION 


Rates South Wind output highest 
up to 700,000 BTU per hour 
(so cornpact a 


Now — from Beech Aircraft Corporation—comes new 
proof, new acceptance of South Wind superiority in 
Central Aircraft Heating! 

Compared with ordinary type heating systems, this 
new South Wind package provided Beech with a unit 
25% to 50% less in weight. A unit 50% to 65% less in 
initial cost. A unit with up to 75% less service require- 
ments, service costs and spare parts requirements. 


/ 


Duct to forward cabin 
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trom Beech! 


USAF T-36. An advanced twin-engine 
pilot trainer and military utility aircraft. 


HEATING PACKAGE 


Ideal for large cargo planes, large multi-engine 
transports and ground heating in support of these air- 
craft, this new South Wind Central Heating Package 
affords savings never possible before in aircraft heat- 
ing. Why not find out why yourself? Check—right 
now—the performance advantages shown below. Write 
South Wind for complete details today! 


Only South Wind combines all these 
advantages in Aircraft Central Heating 


1. Output 140,000 to 700,000 BTU/hr. Constant heat 
flow. Eliminates cold and hot cycling conditions in 
cabin and increases heater life. 


2. Accommodates wide variation in ram air pressure. 
3. Low pressure drop. 

4. Reliable at 65 below zero F. 

5. Proved in field and production experience. 

To Solve Your Heating Problems write today for the expe- 
rienced counsel of South Wind’s trained field engineers in 
adapting this or any other model in the complete South 
Wind line of heaters for commercial, military or civilian 
aircraft. Model range in capacity from 20,000 to 700,000 


BTU/hr. South Wind Division, Stewart-Warner Corpora- 
tion, Indianapolis 7, Indiana. 


Two 700,000 BTU/hr. packages 
aww side by side in top of ship. 
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ELMHURST, NEW YORK 


AERONAUTICAL ENGINEERING REVIEW 


Perhaps that’s one question that right- 
fully belongs with your future planning. 


For, like ourselves, your manufactur- 
ing divisions may be toiling night and 
day in the interests of America’s safety. 

But to research scientists seeking 
the solution to some intricate problem 
of instrumentation and control — Kolls- 
man offers an experienced hand. A repu- 
tation based on inventive ingenuity, 
precision craftsmanship and world-over 
acceptance of its products. 

In manufacture or research, there is 
no finer name than Kollsman—design- 
ers, developers and makers of: 


Aircraft Instruments and Controls 
Miniature AC Motors for Indicat- 
ing and Remote Control Applica- 
tions ¢ Optical Parts and Optical 
Devices * Radio Communications 
and Navigation Equipment 


GLENDALE, CALIFORNIA 


SUBSIDIARY OF 


Standard PRODUCTS CO. INC. 
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class as U.S. Steel and A. T.& T. Cur- 
rent rate of expenditure is $1,800,000,- 
000 per year. The two largest A.E.C. 
installations are the isotope separation 
plant at Paducah, Ky., and the plant at 
Savannah River, S.C., for making 
atomic-bomb and hydrogen-bomb ma- 
terials. All present indications are that 
the atomic energy program will be ex- 
panded as rapidly as funds can be ab- 
sorbed for this purpose. 

With regard to the subject of mobile 
reactors, Mr. Young indicated that 
considerable progress has been made by 
the Argonne National Laboratory and 
the Westinghouse Electric Corporation 
in the development of a reactor for pro- 
pulsion of a submarine. The Navy has 
already christened the submarine as the 
U.S.S. Nautilus. The General Electric 
Company is engaged in another project 
to develop a submarine nuclear reactor. 

Mr. Young also discussed briefly the 
General Electric and Pratt & Whitney 
Projects to develop nuclear aircraft 
power plants and the corresponding 
projects of Consolidated Vultee and 
Boeing to build air frames for these 
atomic-powered engines. He gave the 
impression that the atomic-powered 
submarines are much further along than 
the atomic-powered airplanes. 

On the question of atomic energy to 
furnish industrial power, Mr. Young 
said that four teams of two industrial 
companies each have organized, under 
arrangement with the A.E.C. this past 
year, to begin at their own expense 
studies and surveys on this subject. 
Electric power companies are repre- 
sented on each of the four teams. 

The development of a breeder-type 
reactor by the A.E.C. was considered by 
Mr. Young as especially important. In 
this process, each fission replaces not 
only the consumed neutron, as in the 
case of an ordinary fission chain reac 
tion, but also the consumed atom of fis 
sionable material. The required fertile 
materials (uranium 238 and thorium 
232) exist in nature in much greater 
abundance than the naturally fissionable 
material (uranium 235) now being ex 
ploited. Thus, the breeder reactor de 
velopment could ultimately enable us to 
expand the atomic program a hundred- 
fold and, at the same time, to be free 
from depending on foreign ore supplies 

The major problem areas in atomic 
power were listed by Mr. Young as raw 
materials, breeder reactors, aircraft 
nuclear propulsion, and the harnessing of 
atomic energy for industrial power. 

Mr. Young's paper will be published 
in its entirety in a forthcoming issue of 
the AERONAUTICAL ENGINEERING RE 
VIEW. 

Earlier in the meeting, Dr. R. P 
Dinsmore, Vice-President for Research 
and Development, Goodyear Tire & 
Rubber Company, described the various 
materials and products that his com 
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pany has produced for aircraft use over 
a period covering about the past 40 
years. Prominent in this activity was 
the development of the dirigible and its 
great upswing between 1922 and 1933, 
during which years Goodyear built the 
Akron and the Macon. The company 
is continuing its work on blimps for the 
U.S.N. Current aircraft manufacturing 
and development activities of Goodyear 
are centered at the Goodyear Aircraft 
Corporation, 


Hampton Roads Section 


Albert L. Braslow, Secretary 


The January 9 meeting with 65 mem- 
bers and guests present was addressed 
by W. I. Stieglitz, Design Safety Engi- 
neer, Republic Aviation Corporation. 
Mr. Stieglitz, who has a broad back- 
ground in the field of airplane design and 
who recently served in the capacity of 
Accident Consultant for the Air Force, 
gave a most informative and interesting 
talk, amply illustrated with slides, on 
the importance of careful detail design. 
He pointed out that poor aerodynamic 
or structural characteristics of airplanes 
cause only a small percentage of acci- 
dents and that the main causes are over- 
sights in the detail design and personnel 
error. He illustrated how personnel 
error, itself, can in many instances be 
the result of faulty detail design in that 
the design may not only permit, but 
actually induce, errors by personnel 
operating and maintaining aircraft. 

According to Mr. Stieglitz, in the 
evaluation of instruments, structural 
parts, and cockpit controls, it is most 
important that careful consideration be 
given to (1) the possible effects, if the 
part malfunctions, (2) the effects, if an 
errer is made in its installation, (3) the 
ease of inspection, and (4) the human 
reactions of pilots in time of emergency. 
He described how oversights in each of 
the foregoing respects had caused actual 
accidents and showed how only slight 
changes in the detail design could pre- 
vent repeats of a similar nature. In 
order to reduce the number of accidents 
caused by the so-called “pilot error,” 
Mr. Stieglitz mentioned that it is neces- 
sary to accelerate research in the field of 
human engineering—i.e., the study of 
human habit patterns—so that the cock- 
pit can be tailored to conform with the 
pilot’s capabilities and normal reactions. 


Ottawa Aeronautical Society 
T. E. Stephenson, Secretary 


The new executive for the forthcom- 
ing year is: Chairman, Group Captain 
C. W. Crossland, A.M.T.S., R.C.A.F.; 
Secretary, H. Oatway, Aeronautics 
Division, Defense Research Board, 
Ottawa; and Executive Committee, 
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AERONAUTICAL 


ENGINEERING 


CATALOG 


AVAILABLE! 


_ CONTENTS: 


@ Complete technical data on hundreds of 
aircraft parts, materials, accessories and 
equipment. 


@ Over 40,000 individual listings to the 
manufacturers of more than 2,400 aircraft 
and guided missile parts. 


@ The names and latest addresses of the 
principal manufacturers of every type of 
aircraft and guided missile component now 
being produced. 


ORDER NOW! LIMITED SUPPLY 


1.A.S. MEMBERS—1 Copy: Free of 
Charge (Additional Copies—$7.50 
per Copy) 

NON-MEMBERS—$7.50 per Copy 


(Send Check or Money Order) 


INSTITUTE OF THE AERONAUTICAL SCIENCES 


2 East 64th Street New York 21, N.Y. 
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A. H. Hall, of National Aeronautical 
Establishment, N. Tremayne, of Air 
Industries & Transport Association, and 
Squadron Leader D. C. Grimley, 
R.C.A.F. 


Philadelphia Section 


Emily Rogers, Secretary 


The regular monthly meeting was 
held on April 2 at the Engineers Club 
of Philadelphia. Chairman Harris 
Campbell presided with 160 members 
present. 

The speaker for the evening was Dr. 
J. J. Coop, Head of the Sonar Branch, 
Anti-Submarine Warfare Division, 
Aeronautical Electronic and Electrical 
Laboratory, Naval Air Development 
Center, Johnsville, Pa. A brief résumé 
of his paper, “Sonar and ASW Aircraft 
Problems,” follows: 

“A majority of the 996 enemy sub 
marines sunk during World War II was 
detected and located by sonar. Surface 
ship sonar was employed extensively 
and proved to be effective against slow 
speed submarines. While radar cannot 
detect underwater objects, aircraft 
equipped with radar forced the sub 
marine to remain submerged for long 
periods of time, thereby reducing its 
mobility and consequently its effective 
ness. Ironically, this reduction in the 
mobility of the submarine led the 
Germans, first, to the invention of the 
snorkel, a breathing tube that permits 
the submarine to operate on diesel 
engines while submerged and, second, to 
the invention of the streamlined high 
speed submarine, which makes much less 
noise than the slow submarine. 

“Sonar systems may be used to detect 
submarines either by listening to the 
sounds they produce or by observing 
the echoes reflected from them. Mov- 
ing ships and submarines produce 
sounds that vary with the type, size, 
speed, propulsion systems, and auxilia 
ries. By means of a directional hydro 
phone, a sonar operator is able to locate 
the bearing of targets detected by listen 
ing. Directional echo-ranging systems 
determine both the bearing and the 
range of the target. 

“While visual means for displaying 
the sonar information are used, no ade 
quate substitute for the human ear has 
been discovered. Since the high noise 
levels in aircraft tend to mask the sonar 
signals, some form of soundproofing is 
desirable. 

“Since all moving ships produce noise, 
it is obvious that the self noise of a 
listening ship tends to mask the sound 
of distant ships or submarines; hence, 
the detection range of a moving ship 
decreases as it goes faster. 

“The recently developed helicopter 
appears to fulfill the requirements for a 
sonar platform needed in combating the 
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high-speed submarine. It combines in 
one vehicle the high mobility required to 
overtake a fast submarine and the zero 
speed, hovering, which permits a sonar 
search without the disturbing self noise 
associated with a moving ship.”’ 


San Diego Section 
H. L. Braasch, Secretary 


The April 3 meeting of the San Diego 
Section was held in the Marine Room of 
the Hotel San Diego. The dinner was 
preceded by a short social hour in the 
lounge. 

W. C. Heath, Chairman, introduced 
Ernie Stout, of Consolidated Vultee 
Aircraft Corporation, who in turn intro- 
duced the speaker of the evening, Wil 
liam B. (Bill) Stout. 

Bill Stout is well known for his numer- 
ous significant contributions to the field 
of aviation during the past 35 years. 
Among his achievements are the first 
cantilever wing monoplane and the first 
all-metal airplane built in America. He 
was Chief Designer of the famous Ford 
Trimotor, many of which are still flying. 
In 1926, Mr. Stout formed one of the 
first passenger air-transport services in 
the United States. He has also made 
significant contributions in the fields of 
automotive and railroad development. 

Mr. Stout’s talk on “This New World 
We're In” linked many of his interesting 
experiences in early aircraft, automo 
tive, and railroad development in this 
country to the present and future re- 
sponsibilities of the technical personnel 
of American industry. Mr. Stout 
pointed out that in the future, as it has 
been in the past, the changes that 
affect the society of man will come 
through the ability of the technical 
worker to meet more and more compli 
cated problems that arise. 

Following the talk, the meeting at 
tended by approximately 140 members 
and guests, was adjourned by Chairman 
Heath. 


Texas Section 
Charles L. Seacord, Jr., Secretary 


A dinner meeting was held on Febru- 
ary 28 at the Midway Inn, Arlington, 
Tex. Following the meal, John J. 
Hospers, Assistant to the General 
Manager, Chance Vought Aircraft Divi 
sion of United Aircraft Corporation, 
described his recent trip to the Korean 
front. Mr. Hospers’ trip, made under 
Navy auspices, was for the purpose of 
observing aircraft operations under 
combat conditions. The itinerary in- 
cluded two aircraft carriers and several 
Marine ground squadrons. Mr. Hos 
pers’ verbal description was supple- 
mented by slides and films. Of particu- 
lar interest were movies of helicopter 
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NEW ADEL 


Harness Straps 
can take tl 


Heat and Cold Resistant Material Withstands 
Temperatures Within Range of -+-500°F. to —104°F. 


ADEL has the answer to heat problems developed in airplanes as 
they fly higher and faster. 


Adjustable electrical harness straps are adaptable to an unlimited 
variety of wire installations—from the smallest single cable to 
any combination of wires. Their all-purpose usefulness cuts 
inventories to an absolute minimum. One size may eliminate as 
many as 6 sizes each of 15 different types of ordinary supports. 
ADEL Harness Straps have a patented positive locking 
device, high tensile strength and are reusable. 


Examine these unsurpassed features 


* Meet or Surpass Stringent Government Specifications. 
* Dependable, Continuous Duty in +500°F. Ambient Temperatures. 
* Available in Heat and Cold Resistant ‘Type SF” or 
Standard Aircraft Type FR” Material. 
* Positive Acting, Precision Built, Exclusive Locking Device 
* Eliminates Need for Replacing Support During Inspection 
and Repair Operations. . 
* Available with Wide Variety of Mounting Brackets for Any 
Type of Installation. 
* One Harness Eliminates Stocking of Many Different Size Clips. 
* Straps Available in Practically Any Length. 
* The World’s Most Complete Line of Harness Straps, 
Line Support Clips and Blocks to Meet All 
Aircraft Requirements. 


Write for complete data. 
Direct inquiries to Huntington Division. 


DIVISION OF GENERAL METALS CORPORATION ® BURBANK, CALIF. *° HUNTINGTON, W. VA. 


CANADIAN REPRESENTATIVE: RAILWAY & POWER ENGINEERING CORPORATION, LIMITED. 
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‘BIRTC 
TUBE CLI 


Hold Tubes in Sockets 

under all Vibration, 
Impact and 
Climatic 

Conditions 


83 
VARIATIONS 
FOR 
STANDARD 
TUBES 


NEW 
CLAMP 
FOR 
MINIATURE 
TUBES 


You can’t shake, pull or rotate a tube 
out of place when it’s secured by a 
Birtcher Tube Clamp. The tube is 
there to stay. Made of Stainless Steel, 
the Birtcher Tube Clamp is imper- 
vious to wear and weather. 

BIRTCHER TUBE CLAMPS can 
be used in the most confined spaces 
of any compact electronic device. 
Added stray capacity is kept at a 
minimum. Weight of tube clamp is 
negligible. 

Millions of Birtcher Tube Clamps 
are in use in all parts of the world. 
They're recommended for all types 
of tubes: glass or metal—chassis or 
sub-chassis mounted. 


THERE’S A BIRTCHER TUBE CLAMP 
FOR EVERY STANDARD AND 
MINIATURE TUBE! 


Write for samples, catalogue and price lists. 


THE BIRTCHER CORPORATION 
4371 Valley Bivd. 
Los Angeles 32, Calif. 
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operations taken from a_ helicopter 
while flying over the front lines in 
Northern Korea. 

> The April 3 meeting featured an 
after-dinner address by Dr. Heinz 
Haber, Department of Space Medicine, 
U.S.A.F. School of Aviation Medicine. 
The lecture, which was opened to the 
public, was attended by about 300 per 
sons. 

Dr. Haber told of the inception of the 
Department of Space Medicine and 
gave a general outline of its work. He 
then described and illustrated with 
slides the several criteria by which the 
end of the atmosphere and the beginning 
of space can be set. These criteria are: 
the respiration limit, the height at 
which drag becomes negligible, the 
height at which cosmic radiation be 
comes constant, and the height at which 
small meteors become dangerous. 

In connection with the recent article 
in Collier’s magazine, Dr. Haber 
stated that, while a man-made satellite 
appears to be feasible, he holds no hope 
of frequent interplanetary travel be 
coming either an economic or a technical 
possibility. The widespread realization 
of this fact, Dr. Haber believes, will be 
of great benefit in convincing all the 
peoples of the earth that a policy of 
conservation of mineral resources is a 
necessity for continued social and tech 
nical development 


Washington Section 
J. H. Sidebottom, Secretary 


The April 1 meeting was opened by 
Dr. Hugh L. Dryden, N.A.C.A. Direc- 
tor, who introduced Don Auld, Chair 
man of the student contest program. 
Mr. Auld described the establishment of 
a student contest program in the Wash 
ington Section this year and said that 
the papers of the two student finalists 
would be judged by Ivan Driggs, of the 
Navy’s BuAer; Dr. Frank Wattendorf, 
U.S.A.F.; and Dr. Dryden. 

William S. Bissell, a senior student at 
the University of Maryland, presented 
a brief outline of his paper entitled 
“Use of Ballistics Range To Obtain 
Drag and Air Flow Properties at Super- 
sonic Speeds.”” This paper outlined the 
extent of experiments, conducted at the 
University of Maryland, relating to the 
use of ballistics testing equipment to 
compare various profile shapes of aero 
dynamic bodies and to obtain drag and 
airflow properties at supersonic speeds. 
Mr. Bissell had concluded that this 
equipment provided a desirable tool for 
basic research and for instruction in 
aerodynamics for the university student. 
Joseph F. Chamberlain, a junior student 
at Catholic University, presented a brief 
outline of his paper entitled ‘“‘Aerody- 
namic Characteristics of a Channel 
Wing”’ which outlined the research and 
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Linear 


Precision 
Actuator 


TRANS-SONICS 


Type 35 
TORQUE MOTOR 


DESIGNED to move a valve such 
as the control valve in hydraulic 
servo-mechanisms . . . 


@ FAST RESPONSE 
LIGHT 


@ NO BACKLASH 
@ BALANCED 


AGAINST 
ACCELERATION 
EFFECTS 


IN PRODUCTION 


FULLY PROVED 
BY EXTENSIVE 
FIELD USE 


Brief Specifications: 
STROKE: 0.004” 
SENSITIVITY : 
A—Deflection: 0.001” per milliampere 
of signal current 
B—Stalled Force: 1 Ib. per milliampere 
of signal current—5 Ibs. maximum 
NATURAL FREQUENCY: > 400 cps 
WEIGHT: 1 Ib. 


Write for Bulletin 35 <—@ 


TRANS-SONICS, INC. 


Bedford Airport, Bedford 2, Mass. 
TRANS-SONICS PRODUCTS 


Transducers: Acceleration - Pressure - Temperature 
Electro- Hydraulic Amplifiers 
Torque Motors 


* The word “TRANS-SONICS” is a Trade Mark 
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experiments that he had conducted to 
determine the relative advantages and 
disadvantages of channel-wing construc- 
tion for certain types of aircraft. Mr. 
Chamberlain concluded that under cer- 
tain limiting operating conditions and 
with certain aircraft power plant con- 
figurations, the channel wing offered 
surprisingly good lift-drag characterstics 
and, for certain specialized types of 
vehicles, might prove superior to con- 
ventional wing construction. 


At the conclusion of the presentations 
by the student contest finalists, the 
judges announced Mr. Bissell’s paper as 
the winning paper. Chairman Dryden 
presented the prizes and commented 
upon the excellence of both presenta- 
tions. 

Captain Charles F. Blair, of Pan 
American World Airways, presented the 
feature speech of the evening on ‘‘Trans- 
Polar Flight.”” Captain Blair described 
how his hobbies and odd conglomeration 
of aeronautical activities, including test 
and military flying, ownership of a 
small nonscheduled air line, and 19 
years of flying with scheduled air lines, 
had led him to the decision to attempt 
a solo flight across the North Pole from 
Norway to Alaska last vear. He 
described the F-51 Mustang airplane, 
which he purchased from Paul Mantz 
who had used the ship to win two Bendix 
Trophy Races. It was modified exten 
sively through the addition of naviga- 
tional equipment and tankage to permit 
long-range flying. After 50 hours of 
shake-down flying, including a nonstop 
trip between Fairbanks and Los Angeles, 
Captain Blair brought the plane to New 
York and thence nonstop to London in 
record time. 


Captain Blair then described, in de 
tail, the preparations that were made for 
his flight from Norway and the details 
that went into the specific flight plans 
for two separate days in the event of 
any mechanical delay. It happened 
that he used the first flight plan, which 
provided for navigational checks on the 
sun every 10 min. supplemented by 
other celestial checks on an_ hourly 
basis. By the time he had reached his 
first radio check, Point Barrow, he was 
less than 1 min. off the scheduled flight 
plan. In this discussion, Captain Blair 
related his experience to the future pic- 
ture for air transport traffic over the 
North Polar regions. By glancing at 
the map, he pointed out that the dis- 
tance from Northern Europe—including 
Great Britain, Scandinavia, northern 
Germany, and northern France—to the 
Japanese Islands is notably less via the 
Polar route to Alaska than it is via the 
only other available route through 
southeast Asia. From an operational 
standpoint, he stated that it would not 
take much in the way of additional 
facilities to allow present transports to 


fly with equal regularity and equal pay 
loads over the Polar icecap. 

The number one requirement is an 
airport on Spitzbergen where the terrain 
and weather are satisfactory. Secondly, 
there is a need for longer runways at 
some airports in Sweden and Norway 
and at Point Barrow, Alaska. For the 
twilight part of the year, a strong hom- 
ing range on Spitzbergen would be de- 
sirable; Point Barrow already has such 
arange. Mid-air refueling might be an 
alternative for the foregoing require- 
ments. He pointed out that the con- 
trolling leg is that from Spitzbergen to 
Point Barrow, something less than 2,300 
statute miles, comparable to the control- 
ling lég of the transatlantic operations, 
Bande to Shannon, 2,000 miles. The 
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Arctic weather presents no problem to 
high-altitude long-range aircraft. Cloud 
tops are lower, winds aloft are normally 


_lighter than at the mid-latitudes, and 


terminal weather is not critical. Alaska 
has unlimited alternate facilities. Navi- 
gation in summer and winter would re- 
quire a combination of celestial and 
radio checks. In the twilight season, it 
would be primarily radio navigation 
with limited celestial navigation. He 
concluded by stating that aircraft per- 
formance would be superior in the lower 
temperatures of the Arctic with particu- 
lar reference to take-off performance 
and pay load. 

At the conclusion of the meeting, Dr. 
Dryden presented certificates of appre- 
ciation to the outgoing officers of the 
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THE MOST AMAZING ADVANCE 
IN TEST CELL SILENCING 


/Developed by BLEN Corporation 
Engineered, Manufactured and Installed by ISC 


Developed to meet the problem of ever- 
increasing aircraft engine noise, “Sound- 
stream” is a new approach to test cell 
silencing. Radically new in design, revolu- 
tionary in performance, “Soundstream” 
installations offer more noise reduction 
for less total cost. 


In test cells treated with “Soundstream” 
the mightiest jets and reciprocating en- 
gines can be made “whisper quiet” during 
testing. With a single installation you can obtain maximum 
noise reduction over an exceptionally wide frequency band 
with minimum pressure drop. 


“Soundstream” is readily adaptable to meet your test cell 
requirements. ISC engineers will be happy to show you how 
“Soundstream” can fit your needs. 


For full details, write ISC TODAY. 
ontrol Inc. 
45 Granby Street, Hartford 12, Conn. 


2119 SO. SEPULVEDA BLVD., LOS ANGELES, CALIF. 
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Washington Section. James Dougherty, 
outgoing Treasurer, announced the re 
sults of the recent election for the 1952 
1953 officers: Chairman, J. H. Side 
bottom; Vice-Chairman, Col. John H. 
Carter; Secretary, Capt. Paul J. Burr; 
and Treasurer, R. J. McCrea. 


Student Branches 


The Catholic University 
of America 


Chairman Earl Erickson presided at 

the March 27 meeting, which was 
attended by 25 students. Student 
Member Joseph Chamberlain delivered 
a paper on the ‘Characteristics of the 
Channel Wing.” This same paper was 
presented at the April 3 meeting of the 
I.A.S. Washington Section in a student 
paper competition and was awarded 
second prize. 
p On April 13, an election of officers for 
the 1952-1953 academic vear was held 
with the following results: Chairman, 
Earl Erickson; Co-Secretaries, Warren 
Eilertson and William Elsen; and 
Treasurer, Francis Augustine. Student 
Member James D. Trent spoke on the 
“Effect of Open Circular Holes on the 
Fatigue Strength of Sheet Specimens of 
Aluminum Alloy.” The meeting was 
concluded with the showing of two films, 
The Story of the Ram Jet and Aircraft 
Oddities. Chairman Erickson presided: 
20 persons were present 


University of Colorado 


The April 24 meeting was called to 
order by Chairman Burt R. Benson, who 
introduced the speaker, Clayton C 
LaVene, Engineering Division Employ 
ment Manager, Douglas Aircraft Com 
pany, Inc. Mr. LaVene first showed a 
film entitled Operation Airborne, which 
depicted the duties and capacity of the 
U.S.A.F.’s C-124 Globemaster. Mr. 
LaVene then discussed planes that have 
been produced at Douglas and described 
the various divisions of the company in 
which employment is available. The 
speaker answered all questions by the 
group concerning future employment 
Eighteen students were present. 


University of Detroit 


As a result of an election of officers at 
the March 31 meeting, the following 
students become the executive: Chair 
man, Jack Shea; Vice-Chairman, James 
Meyers; Secretary, Ray Piziali; and 
Treasurer, Hubert Harold. Following 
the elections, four films were shown 
Gyroscope, Air Force Voodoo, Air Force 
Goblin, and C-124 Globemaster. Chair 
man George Paul Himes presided; 1S 
students were present. 
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University of Florida 


Professor Robert Thompson, Head, 
Department of Aeronautical Engineer- 
ing, University of Florida, addressed the 
March 25 meeting on the subject of 
“The Aeronautical Engineer.”” The 
meeting was attended by 25 students 
and led by Chairman Roy F. Dutton. 


=. 


University of Illinois 


The April 2 meeting was opened by 
Chairman Frank Vileta with 19 students 
present. The speaker was Prof. H. Still- 
well, Head, Aeronautical Engineering 
Department, University of Illinois, who 
spoke on “Jobs and Opportunities.”’ 
Professor Stillwell presented an encour 
aging picture for both those persons now 
graduating and those who will be 
graduated in the next 4 years. 


lowa State College 


A film on Air Progress was shown at 
the April 16 meeting. 


Massachusetts Institute of Technology 


Chairman James Flanders presided at 
the April 3 meeting at which Horton 
Guytford Stever, Associate Professor of 
Aeronautical Engineering, M.I.T., de 
livered a lecture on ‘‘Guided Missiles.”’ 
Professor Stever included his personal 
experiences during the development of 
the guided missile and explained the 
role of the new college graduate in the 
field. The meeting was attended by 17 
students. 

On April 17, 23 students were present 
to see the presentation of a British film 
entitled University of Flying.’ Chair- 
man Flanders presided. 


New York University 


On April 9, 25 members from New 
York University toured the United 
States Navy Special Devices Center at 
Port Washington, N.Y. The group was 
shown, among other things, a recently 
developed wide-angle lens for motion 
picture projectors, a flight engineer's 
training panel, and a celestial navigation 
trainer. 

Elections for the coming year were 
held at the meeting of May 1. The fol- 
lowing men were elected to office: 
Chairman, William Zeltner;  Vice- 
Chairman, Samuel Sugarman; Secre- 
tary, John Schmitt; and Treasurer, 
Nicholas Vretakis. 

A film Little Henry was shown at the 
meeting of May 8. Chairman William 
Zeltner presided. About 25 students 
were present. 


North Carolina State College 


An election of officers was held at the 
April 8 meeting with the following re- 


NEWS 


BEAT THE HEAT 
OF JET TESTING 
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ERAM-ACOUSTIC 


EXHAUST PANEL 


for Silencing Jet and Rocket Engine Test Cells 


For longer panel life at higher temperatures, 
Isc research and development have come up with 
another important FIRST in aviation acoustics. 
Isc sound control panels with an exclusive baked- 
on ceramic “fire jacket” give greater heat and 
corrosion resistance, and longer, tougher wear. 


The new thick-skinned CERAM-ACOUSTIC coat- 
ing defies impact and will not crack under vibra- 
tion. It permits higher temperature operation 
without the need for cooling water. 


Available in “High Velocity” or “Extreme 
Velocity” models, the new ISC CERAM-ACOUSTIC 
panels may be obtained in High, Low, or Middle 
Frequency designs . . . individually engineered 
to your specific noise problem. 

For the life of your jet test cells ... for 
economy, efficiency, and proven performance speci- 
fy ISC CERAM-ACOUSTIC Exhaust Panels. 


For further details write 1sc today! 
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NEW LORD TURBO MOUNTINGS 


To Isolate Vibration 
22,000 Shaft Horsepower 


This is the world's first turboprop water-based aircraft (U.S. Each of the 4 dual 
Navy) flying over San Diego bay. The vibration of 22,000 engines is also 
Shaft Horsepower, the contra-rotating propellers and the | \ _ Lord Mounted. 


gear boxes is isolated from the airframe through the use of 
6 Lord Mountings on each of the 4 gear boxes. 


The Navy's new PSY water-based aircraft is used for long range 
_search-rescue and anti-submarine patrol missions. The world’s 
first turboprop water-based aircraft is equipped with the world’s 
first Lord turbo power plant mounting . . . a typical example 
of the manner in which Lord experience and research serves 
manufacturers of aircraft. Lord Engineering capabilities team 
up with precision manufacture to protect aircraft, to lengthen 
engine life, to increase crew comfort and alertness by isolating 
destructive vibration and shock. Regardless of the industry in 
which you are battling with vibration and shock, it will pay 
you to call in Lord Engineers. 


FIELD ENGINEERING OFFICES — 


BURBANK, CALIFORNIA CHICAGO 11, ILLINOIS DALLAS, TEXAS 
233 South Third Street 520 N. Michigan Ave. 1613 Tower Petroleum 
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DAYTON 2, OHIO DETROIT 2, MICHIGAN NEW YORK 16, NEW YORK 
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Michigan 8871 TRinity 5-8239 MUrray Hill 5-4477 
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sults: Chairman, Alfred Lamar Bell; 
Vice-Chairman, Howard D. Green; 


Secretary, Mary Ellen Short; Corre- 


sponding Secretary, Ralph E. Deitrick; 


and Treasurer, Ralph J. Blalock. 
Chairman Arthur A. Crews presided 
nine persons were present. 


The Ohio State University 


On April 2, Barkley Walker, Super 
visor of Engineering Training, North 


American Aviation, Inc., spoke to the 


25 attending students on the ‘“Appren 
ticeship of the Engineer.’’ Chairman 
Richard G. Docken presided. 


> On April 23, an election of officers for 


1952-1953 was held with the following 
results: Chairman, Paul Schumacher 
Vice-Chairman, Douglas Drake; Secre 
tary, Richard Edwards; and Treasurer, 
John Richardson. A talk on ‘‘Aero 
dynamic Parameters’”” was given by 
Morgan Blair of North American Avia 
tion, Ince. Chairman Richard G 
Docken presided; 13 students were 
present. 


The University of Oklahoma 


Chairman Melvin E. Dell called the 
meeting of April 2 to order and intro- 
duced the speaker, Glenn C. Grimes, an 
I.A.S. student member at Oklahoma. 
Mr. Grimes delivered a lecture on ‘‘The 
Effect of Wing Bending Deflection on 
the Rolling Moment Due to Sideslip.”’ 


The talk was followed by the showing of 


colored film slides of various parts of the 
country by Prof. L. A. Comp. 


The Pennsylvania State College 


An election of officers was held at the 
April 23 meeting, which was attended 
by 54 persons. The election results 
were: Chairman, Max Schuster; Vice- 
Chairman, John Gaul; and Secretary 
Treasurer, Frank Lederer. A talk on 
“Safety Considerations in the Design 
and Operation of Transport Aircraft” 
was given by student member Hugh 
Garber. Chairman George Page led the 
meeting. 


University of Washington 


On February 11, Commander Davies, 
U.S.N., Sand Point Naval Air Station, 
Seattle, Wash., spoke on ‘‘Design Prob 
lems.” Chairman Byrne C. Mackey 
presided. 


West Virginia University 


The officers for 1952, elected at the 
February 7 meeting, are: Chairman, 
E. J. Fourney, Jr.; Vice-Chairman, 

C. Hill; Recording Secretary-Treas- 
urer, M. H. W. Ullock; and Corre 
sponding Secretary, W. R. Barton 


The 


or apf 
have 
of the 


Trans! 


Cle 
Dir., 
Foun 
For 
sis B 
(Lake 
Me 
Dept 
Airer 

Sa 
Prop’ 
Wrig 

Za 
Chie’ 


| 
| 
| 
Mor 
4 B 
Aer 
Co. 
| En} 
Sec 
Art 
} St 
Be 
En 
Tt 
(B 
: 
De 
D 
St 
E 
{ 
| 
| 
I 


Members Elected 


The following applicants for membership 
or applicants for change of previous grades 
have been admitted since the publication 
of the list in the last issue of the REVIEW. 


Transferred to Associate Fellow Grade 


Cleveland, E. W., Vice-President & 
Dir., Cleveland Pneumatic Tool Co.; 
Founder & President, Aero Engineering, 
Inc.; Vice-President, Airframe Supply Co. 

Forsten, Irving, M.M.E., Head, Analy- 
sis Br., Naval Air Rocket Test Station 
(Lake Denmark). 

Messinger, Bernard L., B.S. in M.E., 
Dept. Mgr. of Thermodynamics, Lockheed 
Aircraft Corp. (Burbank). 


Samaras, Demetrios G., Sc.D., Chief of 
Propulsion Research, W.A.D.C., U.S.A.F., 
Wright-Patterson A.F.B. 

Zabriskie, Jesse H., M.S. (Aero.), 
Chief Test Engr., Bell Aircraft Corp. 


Elected to MEMBER Grade 


Aronson, Moses, M. of Ae.E., Aero. 
Engr., Special Devices Center, U.S.N 
(Port Washington). 

Beal, Ralph R., Jr., A.B., Aerodynami 
cist, Douglas Aircraft Co., Inc. (Santa 
Monica). 

Beckmann, Herbert K., Dip]. Engr., 
Aerodynamicist, Anderson, Greenwood & 
So. 

Bennet, William J., B.S.C.E., Engrg. 
Supvr., Design Sect., Marquardt Aircraft 
Co. 

Bijlaard, P. P., C.E., Prof. of Struct. 
Engrg., Cornell Univ. 

Ehricke, Krafft A., Chief, Gas Dynamics 
Sect., Guided Missiles Devel. Group, U.S. 
Army Ordnance (Redstone Arsenal). 

Ikola, George H., B.S. in E.E., Chief of 
Struct., Douglas Aircraft Co., Inc. (Long 
Beach). 

Kent, William D., President, Flight 
Engineers’ International Association. 

Kirk, Jacques A., Dipl. in M.E., Wind 
Tunnel Supt., Short Bros. & Harland Ltd. 
( Belfast). 

Kramer, Louis T., B.S. in C.E., Engrg. 
Designer (Hydraulics & Landing Gear), 
Douglas Aircraft Co., Inc. (Long Beach). 

Mohler, Paul O., B.S.B.A., Proj. Office 
Staff, Northrop Aircraft, Inc. 

Oldaker, Merritt R., B.S., Aerody- 
namicist, Lockheed Aircraft Corp. 

Palmer, William H., B. of Ae.E., Aero. 
Engr., Ramjet Sect., Marquardt Aircraft 
Co. 

Resler, Edwin Louis, Jr., Ph.D. in Ae.E., 
Asst. Prof. in Aero. Engrg., Cornell Univ. 

Ritchey, Wallace M., Jr., B.S.M.E. 
(Aero.), Capt. & Proj. Engr., All Weather 
Sect., Flight Test Div., U.S.A.F., Wright- 
Patterson A.F.B. 

Roberts, Robert E., Vice-President, 
Fred T. Roberts & Co. 
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OXYGEN MASK 


FOR OXYGEN ALTITUDE 


A NOVEL and UNIQUE CIRCUIT INDICATOR 


DESIGNED FOR NE-51 NEON LAMP 
For 110 or 220 volt circuits 
The required resistor is 
an integral part of this assembly 

—‘‘built-in.” 
RUGGED ¢ DEPENDABLE 
LOW IN COST 


ar) PATENTED: No. 2,421,321 
Cat. No. 521308-997 


WILL YOU TRY A SAMPLE? 


Write on your company letterhead. We will act at once. 
No charge, of course. 
SEND FOR THE 192 PAGE HANDBOOK OF PILOT LIGHTS 
Among our thousands of Pilot Light Assemblies there is one 
which will fit your special conditions. Many are especially 
made and approved for military use. We pride ourselves 
on prompt deliveries—any quantity. 
ASK FOR OUR APPLICATION ENGINEERING SERVICE 


Foremost Manufacturer of Pilot Lights 
The DIAL LIGHT COMPANY of AMERICA 
900 BROADWAY, NEW YORK 3, N. Y. SPRING 7-1300 


FOR YOUR PANEL @ | 


X-C FLIGHTS 


Now, OHIO offers a lightweight, inexpensive oxygen 
mask that can be discarded after use by one passen- 


ger. The new K-S Disposable Oronasal 
OTHER OHIO AVIATION MASKS ger. The new KS Disposable Oronots 


LIGHTWEIGHT 
Renter Clear, transparent plastic 
greatest oxygen j SANITARY 
wit 
Worn, then discarded 
systems COMFORTABLE 
» Pliability insures pressure-free fit 
EFFICIENT 


continuous- 
flow systems 


ep 
Nasal is 


Mask—leaves 
mouth free for 
eating and 


talking 


B-L-B Oronasal 
Mask—covers 
nose and mouth 
for greatest 
efficiency 


Usable with any oxygen system 
USE IT! DISCARD IT! 


Packed for economy in boxes of 50 


FREE — Complete Manual for Aircraft 
Oxygen Engineering 


Contains plansand descrip- 
tion of all types of systems 
and equipment — the first jJaamaamemolad 
complete manual of itskind. | 
Write for your free copy. 


ey, 


OHIO CHEMICAL & SURGICAL EQUIPMENT CO. 
A Division of Air Reduction Company, Incorporated 
Aviation Equipment Dept. e CLEVELAND 14, OHIO 
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For Dependable 
Hose Connections 


WITTEK 
STAINLESS STEEL 


HOSE CLAMPS 


TYPE WWD (Tangential- 
with one-piece housing) 


TYPE FBSS (Radial- 
with floating bridge) 


Conform to Navy & Air Force Specifications—C.A.A. Approved 


WITTEK 


Manufacturing Co. 
4305-15 West 24th Place, Chicago 23, Illinois 


AIRSURANCE 


Airline Passenger Insurance 


Annual Policies 
from $5,000 to $100,000 


at new low rates 
No Physical Examination + No Age Limit 


EXAMPLE 
$25,000.00 for death or dismemberment 
$1,000.00 for Hospital and Doctor's bills 
$50.00 per week when disabled 


PREMIUM $38.00 per year 


Policies cover 


Backed by the 
Combined Assets of 
Aetna Casualty & Surety Co. 
American Surety Co. of N. Y. 
Century Indemnity Company 
Hartford Accident & Indem- 

nity Co. 
Maryland Casualty Co. 


Massachusetts Bonding & 
Insurance Co. 


New Amsterdam Casualty Co. 


Standard Accident Insurance 
Company 


Travelers Insurance Co. 
United States Casualty Co. 


passengers on 
scheduled airlines 
world-wide — also 
cirlines in Conada, 
Mexico and South 
America which meet 
safe operating 


standards. 


= 


United States Fidelity & 
Guaranty Co. 


WRITE OR PHONE ANY U. S. GROUP OFFICE 


UNITED STATES AVIATION UNDERWRITERS 


INCORPORATED 


80 JOHN ST. « NEW YORK 38,N. Y. 
ATLANTA + CHICAGO - DALLAS - KANSAS CITY 
LOS ANGELES - SAN FRANCISCO 


ENGINEERING 


Schmidt, Louis V., P.E. in Aero. Aero 
dynamicist “A,” Boeing Airplane Co. 
(Seattle). 

Schroeder, Leslie L., LL.B., Commis- 
sioner, Dept. of State of 
Minnesota. 


Sert, Louis R., B.S., 


Aeronautics, 


Design & Devel. 


Officer, Aero. & Staff Engr., Chemical 
Corps Biological Labs., U.S.A.F. (Ft. 
Myer, Va.). 

Stafford, Alfred B., Ph.D. (Social 


Science), Assoc. Prof., Dept. of Mech. 
Engrg., Univ. of Wyoming 


Svendsen, Norman F., M.S., Chief 
Designer, Marquardt Aircraft Co. 

Teel, Lewis W., M.A., Proj. Engr., 
Douglas Aircraft Co., Inc. (Long Beach). 

Trauger, Robert J.. M.S. & A.E., 
Comdr., U.S.N.; Acting Dir., Office of 


Naval Research (Pasadena). 


Vaughn, William R., B.S., Stress 
Analyst, Douglas Aircraft Co., Inc. (Long 
Beach). 

Walther, Ernest P., 
Douglas Aircraft Co., In 


Group Engr., 


(Long Beach). 
Weber, E. Joseph, B.S. in C.E., 
Engr. 


Proj 
Struct., The Glenn L. Martin Co 

Wheeler, James W., B.S. in E.E., Dept. 
Head for Engine Instruments, Sperry 
Gyroscope Co. Div., The Sperry Corp. 

Wildsmith, BrianC., A.M.I.E.T. (Aero.), 
Aero. Engr. ‘‘A,’’ Hughes Aircraft Co. 

Wilson, John R., B.S., 
lon & Wilson Co. 


President, Han 


Wise, James C., B.S., Chief, Mechani 
cal Design Sect., Marquardt Aircraft Co. 


Transferred to MEMBER Grade 


Blakely, Carl F., 
Flight Analyst 
(Seattle). 


B.S.M.E. (Aero.), 
“A,” Boeing Airplane Co. 


Bowers, Robert W., B. of Ac.E., Aero- 
dynamicist, Douglas Aircraft Co., Inc. 
(Long Beach). 

Cotecchia, Ugo A., M.S.E., Research 
Assoc., Univ. of Michigan 


Felder, Harry, B. of Ae.E., Design 
Engr., Convair (San Diego 

Flora, Clarence C., B.Aec.E., Engrg. 
Designer ‘“B,” Boeing Airplane Co. 
(Seattle). 


Goodmanson, Lloyd T., M.S., Chief 
Wind Tunnel Engr., Aerodynamics Unit, 
Boeing Airplane Co. (Seattle) 


Ae.E., Aero. 
Aero. Lab., 


Graham, David, B.S. in 
Research Scientist, Ames 
N.A.C.A. 

Hamilton, William T., M.S. in Ae.E., 
Sr. Group Engr., Airplane Co. 
(Seattle). 


Boeing 


Howard, John R., M.S. in M.E., Proj. 


Engr.—Missile Evaluation, Army Ord- 
nance Corps (Las Cruces 
Howell, Clarence S., Jr., A.E., Engrg. 


Designer “‘B,’”’ Aerodvnamics Unit, Boeing 
Airplane Co. (Seattle). 

Jones, Ira P., Ir., M.S. in A.E., Aero. 
Research Scientist—Aerodynamics II, 
N.A.C.A., Edwards A.F.B 
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Positive lock 
with toggle action 


“High Strength Access 


Latch weighing only 3.2 
ounces, takes an ultimate load 
of 2,700 lbs. in tension, 5,000 
in shear. Designed for panels, cargo 
doors, radomes, and similar surfaces. 
Suitable for either hinged or detach- 
able panels. Special pull-up and ad- 
justment features. Heavy duty toggle 
gives positive lock when flush. 

Simmonds Cowling Latches weigh 
6 to 8 ounces, take an ultimate load 
of 7,000 Ibs. Pull-up is 34 inch. Sizes 
to fit cowling curvatures from 27 in- 
ches to flat. For bulletins on these 
latches, write to: 


SIMMONDS nc 


AEROCESSORIES, INC. 


TARRYTOWN, NEW YORK 


Branch Offices: Glendale, Calif. * Dayton, Ohio 
Dallas, Texas * Washington, D.C. * Montreal, Canada 


for sound, 
AVIATION INDUSTRY 
relies on 


DR Double 
Reentrant Projectors 


DEPENDABLE QUALITY: 


The latest electro-acoustic research 
and engineering—and over 20 years 
of manufacturing know-how—are be- 
hind every ATLAS product 


DEPENDABLE SERVICE: 


Coast-to-coast and around the world 
today—in every Industrial, Marine, 
Railroad, Military, Educational, Civic, 
U.S and Foreign Government appli- 
cation—under every kind of climate 
and noise condition — ATLAS sound 
equipment is famous for highest effi- 
ciency and durability. That's the 
proof of ATLAS performance depend 
ability 


Paging & 
Tolk-Back 
Speokers 


Dual Speakers 


JUDGE for yourself, COMPARE ATLAS at your local Jobber today. 
See why ATLAS is the preferred line for utmost dependability 
Write NOW for FREE latest Catalog 551. 


1454-39th Street, Brooklyn 18, N. Y. 
In Canada: Atlas Radio Corp., ttd., Toronto, Ont 


i ENGINEERING BRIEFS | 
| = 
Latch 
3 
| 
Products, Inc. 
| 
| 
ATLAS 
every public 4 
address | 
— 
ATLA 
le ATLAS @ 
SOUND CORP. 
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A dependable new source TO HELP YOU 
SOLVE YOUR SPECIALIZED ELECTRICAL PROBLEMS 
on CONNECTORS and HARNESSES 


PRODUCTS, INC. 18 EAST 18th STREET, CHICAGO 16, ILLINOIS 


oremost with Accurate Connector ystems 
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( A 
denutnd conslanl achievement 


| 
| 
| CHEMISTRY | MEDICINE 
| 
| at 
| 


METALLURGY METEOROLOGY 


ASTRONOMY NUCLEAR ENERGY 


| 
| MATHEMATICS PHYSICS 


ASTROPHYSICS ELECTRONICS 


T-33 JET TRAINER 

SUPER CONSTELLATION 
P2V NEPTUNE 

MILITARY CONSTELLATION 
F-94 STARFIRE 


ARMAMENTS AERODYNAMICS 


Lockheed 
Aircraft Coporation 


BURBANK, CALIFORNIA, AND MARIETTA, GEORGIA 


Nearly every 
science known 
to man... 


insures 
and adeanced 
te Lockheed Janes 


AIRCRAFT DESIGNING and construc- 
tion are precise sciences. That’s 
why Lockheed Engineering has 
more departments than a big uni- 
versity. 

Lockheed’s several thousand 
scientist-engineers work on more 
than 150 major projects—to build 
the utmost precision and dependa- 
bility into Lockheed aircraft. 


LOCKHEED’S ENGINEERS must have 
all the right answers for each vital 
part of every airplane. Will it 
stand heat, cold, tropical damp, 
corrosion, sand, dust, stress, 
strain, torque—and exactly how 
much? Can it be made lighter. 
stronger, smaller, simpler, more 
economical, better in any way ? 
If the right metal doesn’t exist. 
Lockheed scientists develop one. If 
a new machine is needed, Lock- 
heed engineers invent one. There’s 
always a new problem, because 
Lockheed is always looking for a 
better method — always building 
better aircraft. 

TRAINING FOR SCIENTIST- ENGINEERS 

For information about Lockheed’s 
on-job training, write: Engineer- 
ing Section, Employment Dept., 


Lockheed, Burbank, Calif. 
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Lockheed 


DEVELOPS ADVANCED 
ELECTRONICS CENTER 


Secret and advanced designs of vir- 
tually every electronics manufacturer 
in the U.S. are constantly studied. 
correlated and put to work at Lock- 
heed Aircraft Corporation’s elec- 
tronics center in Burbank. Calif. 

This center is one of the nation’s 
largest clearinghouses for electron- 
ics intelligence. It was developed by 
Lockheed to provide the latest in this 
science of automatic controls for 
such Lockheed planes as the I-94. 
first U. S. All-Weather Interceptor: 
the WV-1 and WV-2, Navy Constel- 
lation radar sentinels: and deadly 
new models of the P2V Navy patrol 
bomber for anti-submarine warfare. 

Such laboratories as Westinghouse. 
Hughes. General Electric. RCA. Ray- 
theon. Western Electric. Hoffman and 
many others bring advanced elec- 
tronic developments to Lockheed for 
practical application. 

UNIQUE APPROACH 
Lockheed’s approach to electronics 
differs noticeably from many other 
aircraft manufacturers. At Lockheed 
the emphasis is on the application, 
not the manufacture, of electronics. 
That’s because Lockheed begins the 
design of an advanced plane with 
the specific mission of the plane in 
mind. Knowing what the plane MUST 
do. Lockheed wants to be free to 
analyze all products of all manu- 
facturers in order to obtain the most 
advanced electronic devices needed 
to accomplish this mission. 

Lockheed does more than apply 
existing electronics. Often, no device 
is available to perform a specific job. 
At such a time, Lockheed scientists 
provide the all-important idea, fre- 
quently supplying the basic design, 
for a new product. Then they turn it 
over to an electronics company for 
manufacture. 


TYPICAL EXAMPLE 

America’s first All-Weather Inter- 
ceptor, the Lockheed F-94, is a cur- 
rent result of Lockheed’s policy. Not 
being a manufacturer of electronics. 
noncompetitive Lockheed can work 
closely with companies who are. as 
well as the U.S. air services. As a re- 
sult the F-94 was electronically at 
least two years ahead of competitive 
aircraft. 

This leadership is a principal rea- 
son why Lockheed is attracting so 
many top experts in electronics. 


LAS. NEWS 


Maller, Monroe A., B.S., Aero. Service 
Engr., Minneapolis-Honeywell Regulator 
Co. 

Mayers, Jean, M. of Ae.E., Aero. Re- 
search Scientist, Struct. Theory, N.A.C.A., 
Langley A.F.B. 

Mohrman, Robert F., B.Ae.E., Applied 
Loads Engr., Grumman Aircraft Engi- 
neering Corp. 

Paiss, Hal, B.S. in M.E., Proj. Engr. & 
Deputy to Gen. Mgr., Inter Continental 
Airways, Inc. 

Pannell, Robert L., B.S. in M.E., Proj. 
Engr., Pacific Div., Devel. Labs., Bendix 
Aviation Corp. 

Snow, John E., B. of M.E., Capt., 
Asst. Officer in Charge, Production Facili- 
ties & Drafting, U.S.A.F. 

Sunday, William W., B.S., Staff Exp. 
Pilot, Chance Vought Aircraft Div., 
United Aircraft Corp. (Dallas). 

Woersching, Thomas B., LL.B., Chief 
Aerodynamicist, Goodyear Aircraft Corp. 


Elected to Associate Member Grade 


Lee, Earle V., Chief, Document Service 
Center, Armed Services Tech. Information 
Agency, U.S.A.F. (Dayton). 

Tarbox, William H., Flight 
Trans World Airlines. 


Engr., 


Elected to Technical Member Grade 


Faison, M. Frances, B.S., Mathemati- 
cian, N.A.C.A., Langley A.F.B. 

Gay, Lionel O. H., Draftsman, Grade 
III, A. V. Roe Canada Ltd. 

Lawrence, William L., B.S. in Ae.E., 
Field Engr., Dept. 1881, Sperry Gyro- 
scope Co. Div., The Sperry Corp. 

Oakley, Rodney H., B.Sc.E., Flight 
Test Engr., Canadair, Ltd. 

Rodriguez, Alexander M., B.S., Aero- 
dynamicist, Douglas Aircraft Co., Inc. 
(Santa Monica). 

Schmit, Lucien A., M.S.—Structural 
Engineering, Engr., Grumman Aircraft 
Engineering Corp. 

Sheehan, Raymond J., Jr., B.S. (Eng.), 
Application Engr., Aircraft Gas Turbine 
Dept., General Electric Co. (W. Lynn). 

Story, Philip C., Sr., M. of Engrg., 
Proj. Engr., Remote Flight Controls Sys- 
tems, Sperry Gyroscope Co. Div., The 
Sperry Corp. 

Tanner, Walter I., B.S., Engrg. Designer 
“B,” Douglas Aircraft Co., Inc. (Long 
Beach). 

Wild, Rolf, B.Sc., Armament Liaison 
Engr., Oerlikon Machine Tool Works, 
Buehrle & Co. (Zurich); assigned to 
Washington, D.C. 


Transferred to Technical Member 
Grade 

Bearden, Bruce M., Jr. Design Engr., 
Arizona Div., Goodyear Aircraft Corp. 

Beydler, Lee W. G., B.S.M.E., Research 
Engr., Northrop Aircraft, Inc. 

Blackman, Martin S., B.E. in Ae.E., 
Research Analyst, North American Avia- 
tion, Inc. (Downey). 
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Buckey, Don L., B.S. in Ae.E., Engrg. 
Asst., Struct. Design Group, Aircraft Div., 
McDonnell Aircraft Corp. 


Carlson, David W., B.S. in Ae.E., 
Flight Test Analyst, Power Plant Group, 
North American Aviation, Inc. (Los 
Angeles). 


Carney, Charles J., B. of Ae.E., Engr., 
General Aircraft Design Sect., Goodyear 
Aircraft Corp. 


Carroll, John W., Engrg. Draftsman 
“B,” Republic Aviation Corp. 

Carroll, Patrick C., B.S. in Ae.E., Aero. 
Engr.—Proj. Officer, W.A.D.C., Wright- 
Patterson A.F.B. 

Culp, Merle H., B.S. in M.E. (Aero.), 
Major, U.S.A.F.; Chief, B-29-B-50 Proj., 
Weapon Systems Div., W.A.D.C., Wright- 
Patterson A.F.B. 

Culpepper, Raymond L., B. of Ae.E., 
Engrg. Contact Man-Liaison, Atlanta 
Div., Lockheed Aircraft Corp. 


DeCell, Roy W., Struct. Engr., Northrop 
Aircraft, Inc. 


Degnan, William J., Jr., Electro- 
Mechanical Draftsman, Special Weapons 
Dept., Instrumentation Design Group, 
Northrop Aircraft, Inc. 


Dewey, Gaylen L., B.S. in Ae.E., Jr. 
Engr.—Struct. Group, Convair (Ft. 
Worth). 


Diemer, Ewald R., B.S. in Ae.E., Jr. 
Engr.—Flight Test Instrumentation, 
Chance Vought Aircraft Div., United Air- 
craft Corp. 


Dobronski, Joseph F., Tech. Analyst— 
Flight Test, McDonnell Aircraft Corp. 


Dolim, Henry P., Engrg. Draftsman 
“A,” Northrop Aircraft, Inc. 


Donahue, Mark T., Engrg. Design 
Draftsman, Lockheed Aircraft Corp. 


Eaton, Harley E., Draftsman, Engr. I, 
Bell Aircraft Corp. 

Garlasco, Felix M., Methods Engr.— 
Trainee, Republic Aviation Corp. 

Gohmann, Edmund J., B.S. in Ae.E., 
Jr. Engr., Aerodynamics Dept., Chance 
Vought Aircraft Div., United Aircraft 
Corp. 


Granath, Joel I., B.S. in Ae.E., 2nd Lt., 
US.A.F.; Flight Test Engr., Performance 
Engineering Br., Edwards A.F.B. 

Grinnell, Vincent W., Engrg. Drafts- 
man “B,’’ Install. Sect., Elect. Dept., 
North American Aviation, Inc. (Los 
Angeles). 

Heieren, Erik V., Draftsman, Hoka 
A/S (Norway). 

Hinshaw, William D., B.S.M.E. (Aero.), 
Jr. Proj. Engr.—F light Test, Rotary Wind 
Sect., N.A.T.C. (Patuxent River). 

Hoffman, Theodore, B.S. in Ae.E., 
Cpl., U.S.A.F.; Sr. Draftsman, Langley 
A.F.B. 

Holbert, Calvin D., Service Analyst & 
Field Rep., Sikorsky Aircraft Div., United 
Aircraft Corp. 

Hood, James F., Jr., B.S.E. (Aero). 
Jr. Engr., Convair (Ft. Worth). 


Hughes, Edward P., III, Jr. Engr.— 
Weights, Chase Aircraft Co., Inc. 
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Jones, Albert V., Engrg. -Draftsman 
“A,” North American Aviation, Inc. 
(Downey). 


Jozefowski, Marion S., Contractors Rep. 
at Ford Instrument Co., Piasecki Heli- 
copter Corp. 


Jung, Simm T., Design Engr., Republic 
Aviation Corp. 


Kendall, Raymond W., Jr., Engrg. 
Draftsman ‘‘B,” North American Avia- 
tion, Inc. (Los Angeles). 

Kilburg, Richard F., B. of Ae.E., Ens., 
U.S.N.; Line Officer, U.S.S. Monssen 
(DD-798). 

Klotzsche, Max, M.S., Stress Analyst 
“B,” Douglas Aircraft Co., Inc. (Long 
Beach). 


Elec 


SPECIAL APPLICATION 
FRACTIONAL HORSEPOWER 


MOTORS 


Successful operation in many 
thousand motor-driven products and 
devices—over a period of 36 years—has 
proved the thorough reliability of Lamb 


Electric Motors. 


Kohler, Kenneth H., Struct. Engr. 
Stress Analysis, Sikorsky Aircraft Div., 
United Aircraft Corp 

Kowalchik, Michael, Layout 
man, Grumman Aircraft 
Corp. 


Drafts- 
Engineering 


Kraus, Henry, B.S. in M.E. (Aero.), 


Engr. 
Corp. 

Lynn, F. Dean, Service Analyst, Sikor 
sky Aircraft Div., United Aircraft Corp. 

Malara, Bart J., Methods Analyst, 
Republic Aviation Corp 

Matthies, Franklyn B., Weight Analyst 
“B,”’ Northrop Aircraft, Inc. 

Miller, Martin L., B.S., 
67th Tac. Recon 
Recon. Sq., U.S.A.F 


Stress Analysis, Lockheed Aircraft 


Motor having substantial power 
output for computing machines 
and other types of motor-driven 
office equipment. 


The good service for which Lamb Electric 


Motors are known, results largely from 
the fact that they are designed to provide 
the exact electrical and mechanical re- 
quirements for each product they drive. 


This special engineering assures top 


product performance and usually results 


in savings in space, weight and cost 
factor. The Lamb Electric Company, 


Kent, Ohio. 


Planetary inbuilt speed reducer 
permits a straight-line drive, 
symmetrical construction; 
insures good performance, 


THEY'RE GOING INTO AMERICA'S Finest PRODUCTS 


mb Electric 


SPECIAL APPLICATION MOTORS 
FRACTIONAL HORSEPOWER 


REVIEV\ 


Ist Lt. & Pilot, 
Group, 45th Tac. 
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Mitchell, Alton G., B. of Ae.E., Jr. 
Engr.—Flight Test, Data Reduction Sect., 
Convair (Ft. Worth). 

Norman, George A., B. of Ae.E., Engrg 
Contact Man, Lockheed Aircraft Corp 
(Marietta). 

Okamoto, Frank S., B.S. in Ac.E., 
Aerodynamicist, Helicopter Div., Me 
Donnell Aircraft Corp. 

Ondocsin, John, B.S. in Ae.E., Jr. Engr 
Flight Test Planning, Chance Vought 
Aircraft Div., United Aircraft Corp. 

Parikh, Chandrakant M., Engr., ‘“‘C,”’ 
Mech. Design Group, Canadair, Ltd 

Peterman, Bruce E., A.A. in Ae.E., 
Design Engr., Beech Aircraft Corp. 

Plunk, William G., B. of Ac.E., 2nd 


Lt. & Student Pilot, U.S.A.F., Columbus 
A.F.B. 


Price, Milo, B.E.(M.E.), Engrg. Ana 
lyst, AiResearch Mfg. Co. Div., The 
Garrett Corp. 

Rees, Arthur C. W., B.S., Static Test 
ing Engr., Douglas Aircraft Co., Inc 
(El Segundo). 

Reid, Charles M. 


Robbins, Owen G., B.S. (Aero.), Jr 
Engr., Propulsion Group, Convair (Ft 
Worth). 


Rogowski, Robert A., Engrg. Detail 
Draftsman, Pratt & Whitney Aircraft 
Div., United Aircraft Corp. 

Saile, Donald G., B.S.C.E. (Aecro.), 
Research Analyst ‘“A,’’ North American 
Aviation, Inc. (Downey). 

Schoenheit, Albert E., B.S. in Ae.E., 
Aerodynamicist “‘C,’’ North American 
Aviation, Inc. (Los Angeles) 

Spreitzer, William M., B. of Ac.E., Jr 
Engr., Research Labs., General Motors 
Corp. 

Spriggs, James C., Design Draftsman, 
Control Group, Century Engineers, Inc 

Stanburgy, Donald A., Engrg. Drafts 
man, North American Aviation, lic 
(Inglewood ). 


Strange, Jerome, Mfg. Methods Analyst, 
Republic Aviation Corp. 


Studwell, Robert E., Aerodynamics 
Instr., Academy of Aeronautics. 

Trifilio, Nick R., B.S., Pilot, U.S.A.F.., 
Aviation Cadet, 3800th Training Sq., 
Greenville (Mississippi). 

Viscioni, Robert S., B.S. in Ae.E. 


Walker, Donald P., A.E., Lt., U.S.N.; 
Naval Aviator on Staff, Hqs., Military 
Air Transport Serv., U.S.A.F. 

Waterbury, Eugene W., Engrg. Drafts 
man “‘A,”’ Hughes Aircraft Co. 

Wendt, Donald A., B.E., 2nd Lt., 
U.S.A.F.; Student Officer, A.F. Electronic 
School, 340 1st Student Sq., Keesler A.F.B 
( Miss. ). 


Wilson, Andy R., Jr., Jr. Engr., Pro 
duction Design Group, Chance Vought 
Aircraft Div., United Aircraft Corp. 

Wong, Gee-Bun, B.S. in Ac.E., De 
sign Engr., China National Aviation Corp 
(Hong Kong). 
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INTERNAL RING: Used instead of a shoulder screw, Truarc internal ring 
+#5000-37 locks disc over ball loading hole. Saves 1/8 inch in overall 
diameter. Eliminates tapping. Withstands machine vibration and vibra- 
tion from impact device within chuck. Used with Truarc pliers, it facili- 
tates assembly and disassembly, 


2 Waldes Truarc Retaining Rings secure the entire 
mechanism of new spindle nose lathe chuck for 
Jacobs Mfg. Co., Hartford, Conn. Truarc gives 
Jacobs a finer, more compact product, and at lower 
cost than possible with any other fastening device. 


Wherever you use machined shoulders, nuts, bolts, 
snap rings, cotter pins, there’s a Truare Ring that 
does a‘ better job of holding parts together, 


Truarc Rings are precision engineered. Quick and 
easy to assemble, disassemble. Always circular to 
give a never-failing grip. They can be used over 
and over again. 


Find out what Truare Rings can do for you. Send 
your drawings to Waldes Truarc Engineers for in- 
dividual attention, without obligation, 


VTALD E 


=; TRUARC 


REG, U.S. PAT. OFF. 


WALDES EKOHINOOR, INC., LONG ISLAND CITY 1, NEW YORK 


WALOLS TRUARC RETAINING RINGS ARE PROTECTED BY U.S, PATS. 2,302,948; 2,026,454; 2,416,852 AND OTHER PATS, PEND. 


INTERLOCKING RING: Used instead of a locknut, Truarc interlocking ring 
#5107-343 locks handwheel assembly securely on impact sleeve of Jacobs 
chuck, Saves 7/32 inch in overall length. Eliminates tapping. Chuck's top 
speed: 5000 RPM; Truarc ring is dynamically balanced to withstand 
50,000 RPM's. Services easily with a screwdriver, 


2 TRUARC RINGS GIVE 
6 BIG ADVANTAGES 


® Cut overall length 7/32 in. 
© Cut overall diameter 1/8 in, 
@ Eliminate cost of tapping 


Withstand up to 50,000 RPM's, 
give a factor of assurance of 10 


®@ Withstand machine vibration 


® Facilitate assembly, disassembly 


Waldes Kohinoor, Inc., 47-16 Austel Place AE 074 | 
Long Island City 1, N. Y. q 

Please send 28-page Data Book on Waldes Tsvare : 
Retaining Rings. 
Name. | 

Title | 

4 

i Company 
Busi Address I 
i 
City. Zone. State. 


|| 2.Waldes Truarc Rings Save Space 
,..cut costs...Lock entire chuck | | 
| 
| 
| RETAINING RINGS 


Of Special Interest 


to Airframe and Engine Builders 


This is the newest Harrison aluminum plate-type oil cooler, 
designed and engineered especially to meet the requirements of 
modern aircraft. 


Compact to the point where it can be adapted to any available 
space, it is also light, strong, and highly efficient . . . withstands 
pressure up to 400 pounds per square inch. 


You may use this new Harrison cooler in a variety of ways: to cool 
the fluid in hydraulic systems for all types of planes . . . to cool the 
engine and transmission oil in helicopters . . . to cool the lube oil in 
compressor bearings and turbine bearings of turbo-jet and turbo- 
prop engines. A thermostatically controlled valve automatically 
bypasses the oil until a pre-determined oil temperature is reached. 


Your inquiries are invited. 


HARRISON RADIATOR DIVISION, GENERAL MOTORS CORPORATION, LOCKPORT, NEW YORK 
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Aeronautical Reviews 


A Guide to the Current Literature of 
Aeronautical Research and Engineering 


|. PERIODICALS AND REPORTS 


The abstracts are classified according to the Air Technical Index Distribution Guide. 


Numbers in parentheses indicate 


the position of the Division Headings in the numerical arrangement. 


Aerodynamics (2) ne 94 Metals & Alloys. 102 
Boundary Layer & Thermoaerody- Nonmetallic Materials . 102 
namics 6 avigation Aids. . . 96 M | 1 
Fluid Mechanics & Aerodynamic Noise & Interference. 96 
Theory 86 Saturable Reactors 96 
Internal Flow 87 Welemetry 96 Missiles (1)... . . 104 
Parasitic Components & Interference 87 Transmission Lines 96 Navigation (29) 104 
Performance 87 Wave Propagation......... 96 Parachutes. 104 
Wings & Airfoils 87 Equipment Photo ra h (26) 104 
Aeroelasticity. . . . 89 Electric (16). 96 
Air Transportation (41). 89 , Pi he & Paveematl (20) 98 Jet & Turbine (5) 104 
Airplane Design (10) light Operating | roblems (31) Reciprocating (6). 104 
Air & Pressurization 89 Rocket (4) . 104 
Airplane Descriptions. . 89 ce Prevention & Remova 
Body Group. 90 Weather Hazards. -- 98 
Cockpit & Control Cabin 90 Flight Safety & Rescue (15) 98 Propellers (11) 106 
90 Flight Testing 98 Reference Works (47)..... 106 
& Performance (19 98 Rotating Wing Aircraft (34). 106 
ing Group. . 0 : ( 
Aviation Medicine (19) 90 Laws & Regulations (44). 100 Mechanics. 110 
C Simul 9 Machine Elements (14) Physics... . 110 
omputers & Simulators 0 Bearings. . . 100 Space Travel 110 
Education & Training (38) 92 Fastenings... . 100 Structures (7). . . _ 4110 
Electronics (3) Gears & Cams = Thermodynamics (18) 112 
Antennas...... 92 Materials (8) w Bc Ai ft 419 
Circuits & Components 992 Ceramics & Ceramals 100 ater-Borne Aircraft (21). . 
Construction Techniques 94 Corrosion & Protective Coatings .++ 409 Wind Tunnels & Research Facilities 112 


Il. BOOKS REVIEWED IN THIS ISSUE 


Book Notes...... 


Books, reports, and periodicals reviewed in this issue or in pre- 
vious issues may be borrowed on 2-week loan without charge by 
individual or Corporate Members of the Institute in the U.S. and 
Canada. Members of The Paul Kollsman Lending Library who 
are not Members of the Institute may borrow books and, in spe- 
cial cases, other research material. Members of the I.A.S. may 
borrow also from the Engineering Societies Library through The 
Paul Kollsman Lending Library. 

Photostatic copies of material in the Institute’s libraries may 
be obtained at a cost of $0.30 to members and Corporate Mem- 


113 


bers ($0.40 to nonmembers) for each 8!/.- by 11-in. print and 
$0.35 to members and Corporate Members ($0.45 to nonmembers) 
for each 11!/2- by 14-in. print, plus postage. A service charge 
of $1.00 is made to nonmembers of the I.A.S. Rates for micro- 


film copies will be sent on request. 


Bibliographies on special subjects will be compiled at the rate 
of $2.50 per hour. Translations of technical literature from for- 
eign languages may be obtained at $12 to $14 per 1,000 words, 
depending on the language. I.A.S. members receive a 20 per 
cent discount on bibliographies and translations. 


Full information about library membership and facilities will be sent upon request to The Paul Kollsman 


Lending Library, 2? East 64th St., 
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AIRCRAFT APPROVED 
V5 


STAINLESS STEEL 


THREE-WAY NORMALLY OPEN AND 
NORMALLY CLOSED 


WEIGHT ONLY 1% LBS. APPROX. 32” HIGH 
Soft synthetic rubber inserts in plunger prevent 
leakage...Spring loaded for positive action...Power consump- 
tion approx. 10 watts...Usable in any position...Operating pres- 
sure to 150 P.S.I.... Fluid connections to suit your specifications. 
Some models for aircraft, such as valve illustrated, have 
Yellow Dot approval. Other solenoid aircraft valves available 


and under development for pressures to 3,000 P.S.I. 


Two-way normally open and normally closed solenoid valves 
for special media such as liquid oxygen, nitric acid and concen- 
trated hydrogen peroxide are also available in a variety of sizes. 
Inquiries regarding your solenoid valve 
problems are welcomed. 


VALVE DIV. 


THE SKINNER CHUCK COMPANY 
143 Belden Ave., Norwalk, Conn. 


New metal 
HAVE YOU HEARD rates 


ABOUT THIS NEW removes 


METAL CLEANER? oil and rust 
in one 
operation 

IT CAN SAVE 


MONEY FOR YOU 


Oakite Compound No. 33 removes oil at the same time 


that it removes rust. And at the same time, it prepares 
metal for painting. 


It’s a great soak cleaner for steel, cast iron and alumi- 
num; and great for hand-swabbing on metal surfaces 
too large to be soaked in tanks. It frequently eliminates 
pickling operations on moderately rusty steel 


FREE For a copy of Folder F7993 “New metal 
cleaner removes oil and rust in one operation”, 
write to Oakite Products, Inc., 27 Rector St., New 


York 6, N. Y. 


Technical Service Representatives in Principal Cities of U. S. & Canada 


Oo AKITE SPECIALIZED INDUSTRIAL CLEANING 
MATERIALS « METHODS SERVICE 
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Aerodynamics (2) 


BOUNDARY LAYER & THERMOAERODYNAMICS 


Boundary-Layer Studies on a Sailplane. August Raspet 
Aeronautical Engineering Review, Vol. 11, No. 6, June, 1952, pp 
52-60, illus. 23 references. Supersedes Mississippi State 
College, Engineering Research Station, Research Report No. 1, 
December 31, 1951. 

Heat-Transfer to Constant-Property Laminar Boundary-Layer 
Flow with Power-Function Free-Stream Velocity and Wall- 
Temperature Variation. Solomon Levy. Journal of the Aero 
nautical Sciences, Vol. 19, No. 5, May, 1952, pp. 341-348, illus. 11 
references. 

Numerical calculations that describe the combined effects of the 
free-stream velocity and wall-temperature variation and of varia 
tion in the Prandtl Number of the fluid on the heat transfer: 
comparison with the results obtained by Schuh and by Chapman 
and Rubesin. The calculations cover Prandtl Numbers ranging 
from 0.70 to 20.0 for wedge-flow values of m = 4, 1, 0, and 
—(0.0904, and a range of wall-temperature function exponents 
from —2.5 to 4.0 

An Analysis of Laminar Free-Convection Flow and Heat 
Transfer About a Flat Plate Parallel to the Direction of the 
Generating Body Force. Simon Ostrach. U.S., N.A.C.A., 
Technical Note No. 2635, February, 1952. 47 pp., illus. 13 
references. 

Development of a general method of analysis for free-convec 
tion flow at high Grashof Numbers about a flat plate parallel to 
the direction of the body force. Velocity and temperature dis 
tributions are computed for Prandtl Numbers of 0.01, 0.072, 
0.738, 1, 2, 10, 100, 1000, and for large Grashof Numbers. 

Readers’ Forum: Recovery Factors for the Laminar ‘‘Separa- 
tion’’ and Stagnation Flows. S. Levy and R. A. Seban. Journal 

f the Aeronautical Sciences, Vol. 19, No. 5, May, 1952, pp. 355 
357, illus. 5references. 

Theoretical results for the value of the recovery factor at a 
Prandtl Number of 0.7 for the velocity profile in the boundary 
layer which corresponds to conditions at separation of the 
boundary layer and for stagnation flow. 

Heat Transfer in Isotropic Turbulence. Stanley Corrsin 
Journal of Applied Physics, Vol. 23, No. 1, January, 1952, pp 
113-118. 18 references. 

Derivation of an expression for the turbulent heat-transfer co 
efficient which depends only on the velocity field, and of an ap 
proximate expression for the corresponding correlation coefficient 
which depends only on velocity field and fluid physical proper 
ties 

Unsteady Laminar Flow of Gas Near an Infinite Flat Plate. 
C. R. Mlingworth. Cambridge Philosophical Society, Proceedings 
Vol. 46, Part 2, October, 1950, pp. 634-641, illus. 7 references 

Readers’ Forum: Further Comments on ‘‘The Effect of Sur- 
face Cooling on Laminar Boundary-Layer Stability.” Martin 
Bloom. Journal of the Aeronautical Sciences, Vol. 19, No. 5, May, 
1952, p. 359. 6 references. 

Readers’ Forum: Comments on ‘‘Turbulent Boundary-Layer 
Characteristics at Supersonic Speeds--Theory and Experiment”’ 
by R. E. Wilson. Marvin L. Luther. Journal of the Aeronautical 
Sciences, Vol. 19, No. 5, May, 1952, p. 357. 


FLUID MECHANICS & AERODYNAMIC THEORY 


Induced Mass with Free Boundaries. Garrett Birkhoff 
Quarterly of Applied Mathematics, Vol. 10, No. 1, April, 1952, pp 
81-86, illus. 7 references. Extension of the concept of induced 
mass, and some of its properties, to the case of an incompressible 
liquid having a free surface. 

Note on the Motion of Liquid Near a Position of Separation. 
W. R. Dean. Cambridge Philosophical Society, Proceedings, Vol. 
16, Part 2, April, 1950, pp. 293-306. 3 references. 

A Mixing Theory for the Interaction Between Dissipative 
Flows and Nearly-Isentropic Streams. Luigi Crocco and Leste1 
Lees. Princeton University, Aeronautical Engineering Laboratory, 
Report No. 187, January 15, 1952. 98 pp., illus. 22 references. 

A Water Analogue of the Isentropic Flow of Compressible 
Gases Which Have Arbitrary Ratios of Specific Heats. Ronald 
F. Probstein and George E. Hudson. U-.S., Office of Naval Re 
search, Project Squid, Technical Report No. 15, August, 1948. 24 
pp., illus. 3 references. 
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Mathematical development of the theory of obtaining a water 
analog of the gas flow for which the y (the ratio of specific heats) is 
other than 2.0, for obtaining sound-wave velocities; experimental 
verification of the theory. 

The Compressible Flow Corresponding to a Line Doublet. 
J. W. Craggs. Quarterly of Applied Mathematics, Vol. 10, No. 1, 
April, 1952, pp. 88-93, illus. 2 references. Type of limit line and 
singularities that occur in the transformation from the hodograph 
plane to the physical plane for the compressible flow due to a line 
doublet. 

Some Solutions of the Equations of Flow of a Viscous Com- 
pressible Fluid. C. R. Illingworth. Cambridge Philosophical 
Society, Proceedings, Vol. 46, Part 3, July, 1950, pp. 469-478. 4 
references. 

The Unsteady, Subsonic Motion of a Sphere in a Compressible 
Inviscid Fluid. A.L. Longhorn. Quarterly Journal of Mechanics 
and Applied Mathematics, Vol. 5, Part 1, March, 1952, pp. 64-81, 
illus. 2 references. 

Analytic investigation of the effect of compressibility on the 
work required to accelerate a rigid sphere, immersed in a fluid, 
from rest to a uniform velocity. 

High-Speed Flow of a Gas Past an Approximately Elliptic 
Cylinder. H. C. Levey. Cambridge Philosophical Society, 
Proceedings, Vol. 46, Part 3, July, 1950, pp. 479-490. 5 ref- 
erences. 

Exact solutions for the problem of the two-dimensional flow of a 
compressible perfect fluid about an elliptic cylinder of arbitrary 
eccentricity and angle of attack, assuming zero circulation. 

A Comparison of the Experimental Subsonic Pressure Dis- 
tributions About Several Bodies of Revolution with Pressure 
Distributions Computed by Means of the Linearized Theory. 
Clarence W. Matthew. (U.S., N.A.C.A., Research Memorandum 
No. L9F28, 1949.) U.S., N.A.C.A., Technical Note No. 2519, 
February, 1952. 52 pp., illus. 10 references. 

The Boundary Layer Nature of Shock Transition in a Real 
Fluid. G.S.S. Ludford. Quarterly of Applied Mathematics, Vol. 
10, No. 1, April, 1952, pp. 1-16, illus. 6 references. 

Analysis of the shock phenomenon in compressible fluids which 
is based solely on a system of partial differential equations 
(Navier-Stokes equations) that govern the motion of a viscous, 
heat-conducting compressible fluid; no additional assumptions 
are introduced. It is proved that the integrals of these equations 
include a class of solutions of the boundary-layer type. In the 
limit the values of the resulting variables, for a small viscosity co- 
efficient, on the two sides of the transition are subject to equa- 
tions identical to the Rankine-Hugoniot conditions. These con- 
ditions, obtained in this analysis without any hypotheses, are 
proved to be necessary and sufficient for the existence of shocks. 

Aerodynamics of Blasts. L. Ting and H. F. Ludloff. Journal 
of the Aeronautical Sciences, Vol. 19, No. 5, May, 1952, pp. 317 
328, illus. 8 references. 

Readers’ Forum: The Shock Strength in a Two-Dimensional 
Nonsteady Flow. Lu Ting. Journal of the Aeronautical Sciences, 
Vol. 19, No. 5, May, 1952, pp. 351, 352, illus. 4 references. 


INTERNAL FLOW 


Pressure Losses Across Screens and Grids. S. F. Hoerner. 
U.S., Air Force, Technical Report No. 6289, November, 1950. 22 
pp., illus. 11 references. 

A review of theoretical and experimental work on screens and 
grids which presents findings on aerodynamic parameters, pres- 
sure-drag losses of wire screens, of slender elements, and of sharp- 
edged elements, diffuser and inclined and staggered grids, and on 
the effects of compressibility. 

Supersonic Flow Through Nozzles with Rotational Sym- 
metry. Yu Why Chen. Communications on Pure and Applied 
Mathematics, Vol. 5, No. 1, February, 1952, pp. 57-86, illus. 11 
references. 

A theoretical solution for three-dimensional, steady, supersonic 
flow with cylindrical symmetry in the neighborhood of the axis. 
The solution assumes that the states of flow are given along two 
characteristics C— (backward ) and C+ (forward ) which issue from 
a point on the axis of symmetry. 

Notes on Gas Flow Through a Nozzle. A. M. Binnie. Cambridge 
Philosophical Society, Proceedings, Vol. 46, Part 3, July, 1950, pp. 
492-499, illus. 9 references. Oscillations in a straight divergent 
nozzle; calculation of nozzle throat velocities. 


Readers’ Forum: Design of Nozzles Having Continuous 
Wall Curvature. J. C. Crown. Journal of the Aeronautical 
Sciences, Vol. 19, No. 5, May, 1952, pp. 358, 359, illus. 2 ref- 
erences. 


PARASITIC COMPONENTS & INTERFERENCE 


Supersonic Wing-Body-Tail Interference. George Morikawa. 
Journal of the Aeronautical Sciences, Vol. 19, No. 5, May, 1952, pp. 
333-340, illus. 5 references. 

Analysis, using stationary linearized theory, of the aerody- 
namics of the wing-body-tail interference for an in-line configura- 
tion that consists of a semi-infinitely long circular cylinder, a 
delta wing, and a delta tail with no afterbody, at an angle of inci- 
dence near zero. 

Design of Wing Junction, Fuselage, and Nacelles To Obtain the 
Full Benefit of Sweptback Wings at High Mach Number. D. 
Kiichemann. Gt. Brit., Royal Aircraft Establishment, Report No. 
Aero. 2219, August, 1947. 68 pp., illus. 18 references. 

Approximate theoretical calculations of the flow at zero lift at 
the junction of swept wings and of the interference effects due to 
fuselage and nacelles. A simple formula is developed for velocity 
distribution at the center section of a swept wing that permits 
modification of the profile section at the center section. 

Design of Wing Junction, Fuselage, and Nacelles to Obtain 
The Full Benefit of Sweptback Wings at High Mach Number. 
Addendum: Additional Tables of Coefficients. J. Weber. Gt. 
Brit., Royal Aircraft Establishment, Report No. Aero. 2219a, May, 
1949. 14 pp. 1 reference. 


PERFORMANCE 


The Rate of Climb of Turbo-Jet Aircraft. D. C. Whitteley. 
Aircraft Engineering, Vol. 24, No. 276, February, 1952, pp. 45- 
$7, illus. 1 reference. 

A method of analyzing climb data to establish the climb per- 
formance of an aircraft. Four or five climbs to altitude are re- 
quired at a given r.p.m. covering a speed range sufficient to 
establish the speed for best rate-of-climb. The data is corrected 
for aircraft, engine, and atmospheric conditions, leading to a final 
result that corresponds to an operational climb to altitude. 


WINGS & AIRFOILS 


Research Work on Lifting Plane Theory. V. M. Falkner. 
Teddington, Middlesex, England, October, 1951. 8& pp. 54 
references. Summary of the work on lifting plane theory which 
has been done by the author and his associates; scope of their 
general program of study; list of published material. 

A Generalization of Prandtl’s Equation. A. van Heemert. 
Netherlands, Nationaal Luchtvaartlaboratorium, Amsterdam, Re- 
port No. F.76 (Verslagen en Verhandelingen, Vol. 16, pp. F45- 
F66), 1951. 22 pp., illus. 11 references. 

Derivation of generalizations of Prandtl’s equation which apply 
to straight wings of high aspect ratio in yaw and to symmetric 
sweptback wings. The resulting equations express the downwash 
at the surface, based on the assumption of suitable expressions for 
spanwise components of the vorticity distribution. 

The Measurement of Downwash and Sidewash Behind a 
Rectangular Wing at a Mach Number of 1.6. Theodore Davis. 
Journal of the Aeronautical Sciences, Vol. 19, No. 5, May, 1952, pp. 
329-332, 340, illus. 3 references. 

Some Remarks on an Approximate Method of Estimating the 
Wave Drag Due to Thickness at Supersonic Speeds of Three- 
Dimensional Wings with Arbitrary Profile. Kenneth Margolis. 
U.S., N.A.C.A., Technical Note No. 2619, February, 1952. 9 pp. 
14 references. 

Derivation of a semiempirical profile-correction factor that uses 
previously calculated drag coefficients for estimating the wave 
drag due to thickness at supersonic speeds for three-dimensional 
wings of arbitrary airfoil section; comparison with theoretical 
values. 

Comparison of Supersonic Minimum-Drag Airfoils Deter- 
mined by Linear and Nonlinear Theory. E. B. Klunker and Keith 
C. Harder. U.S., N.A.C.A., Technical Note No. 2623, February, 
1952. 19 pp., illus. 4 references. 

A comparison of the section shapes for minimum pressure drag 
determined by linear and nonlinear theory in order to estimate 
the errors introduced by the linearized form of the pressure co- 
efficients and to determine its range of validity for this type of 
calculation. 
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SITA STU stays elastic 


HE DOW CORNING SILICONE 


—100°-———} 


RUBBER 


oven heat 


or arctic cold 


H ere are just three examples 
of how Silastic is being used 
to improve products and to cut 
production and maintenance costs. 


Such applications are practical because 
Silastic is the only kind of rubbery 
material that retains its physical 

and dielectric properties at 
temperature extremes ranging from 
—100° to over 500°F. It is most 


serviceable as a gasketing material at ==. 


Silastic seals and gaskets are used 
to seal steam chambers in domestic 
steam irons because Silastic is in- 
soluble in water, odorless, stainless 
and resilient at operating tempera- 
tures ranging up to 500°F. Life test- 
ing and field experience indicate 
that Silastic seals will retain their 
resilience for the normal service life 
of the iron. 


Photo courtesy Rival Manufacturing Co. 


both high and low temperatures and 
in contact with hot oil. 


It is the only resilient insulating material 
that is not damaged by long —_— 
exposure to the heat generated in 
overloaded traction motors. It gives 
long and reliable service as an 
insulating material for Navy control 
cable and for ignition cable in aircraft 
and ordnance vehicles. Silastic also 


All connections in aircraft antennae 
used to be individually spliced and 
taped. That tedious task has been 
eliminated, and static and corona 
discharge have been reduced by as 
much as 90% through the use of 
“Anstat” fittings equipped with Sil- 
astic seals. These seals retain their 
dielectric properties and exclude 
moisture and dust after long ex- 
posure to outdoor weathering and 
to the full range of ground and 
stratospheric temperatures. 


Photo courtesy Fredric Flader, Inc. 


repels water, and shows 
remarkable resistance to oxidation and 
to outdoor weathering. 


Silastic has properties that may easily 
suggest some sales-making ideas or 
cure a production headache for you. 
Mail coupon today for new 

data on the properties, performance 
and applications for all Silastic stocks. 


DOW CORNING CORPORATION 
Dept. No. A-19, Midland, Michigan of 


|] Silastic Facts No. 10 on properties and performance, 
{_] List of Silastic Fabricators. 


Title 


Company__ 
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in Canada: Fiberglas Canada Ltd., Toronto . 


Silastic pads and rollers are fre- 
quently used to apply pressure in 
heat sealing equipment. In this 
machine, for example, a Silastic ring 
is used to band cosmetic containers 
with a ribbon of gold leaf. It remains 
resilient and nonadhesive after long 
periods of service at surface tem- 
peratures above 400°F. 


Photo courtesy Eldon Manufacturing Co. 


SILICONES 


DOW CORNING CORPORATION 


MIDLAND, MICHIGAN 


Atlania Chicago Cleveland Dallas NewYork «© Los Angeles Washington, 0. C. 


In England: Midland Silicones Lid., Londen 
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Two-Dimensional Rotational Flow at High Mach Number 
Past Thin Aerofoils. F. A. Goldsworthy. Quarterly Journal of 
Mechanics and Applied Mathematics, Vol. 5, Part 1, March, 1952, 
pp. 54-63. 11 references. 

Analysis of two-dimensional rotational gas flow past thin air- 
foils, assuming a free stream Mach Number of approximately 5 
and maximum stream deflection of the wing of about 5-10°; 
review of previous work. A general similitude is established which 
states that the problem of determining the two-dimensional flow 
at a high Mach Number past a thin airfoil is in the limit analyti- 
cally identical with that of unsteady one-dimensional flow pro- 
duced by the movement of a piston. The error involved is deter- 
mined, and the effect of entropy is studied briefly. 

The Direct Use of Green’s Method for Supersonic Potentials. 
J. O'Keeffe. Quarterly Journal of Mechanics and Applied 
Mathematics, Vol. 5, Part 1, March, 1952, pp. 82-92. 2 references. 

Construction of a simple and direct solution of the problem of 
steady supersonic flow over a thin wing at zero incidence by 
methods analogous to Green’s methods. The solution avoids any 
use of Hadamard’s theory of the finite part of an improper inte- 
gral. 

Supersonic Flow over an Inclined Wing of Zero Aspect Ratio. 
kK. Stewartson. Cambridge Philosophical Society, Proceedings, 
Vol. 46, Part 2, April, 1950, pp. 307-815, illus. 3 references. 


Aeroelasticity 


An Experimental Investigation of Gust Loads on an Airfoil at 
High Subsonic Airspeeds. Robert A. Holdahl. Appendix. B. 
M. Leadon. Minnesota, University, Institute of Technology, De- 
partment of Aeronautical Engineering, Research Report No. 69, 
November 1, 1950. 64 pp., illus. 6 references. 

An investigation in which the penetration of a gust was simu- 
lated in a wind tunnel by rapidly rotating an NACA 64A012 air- 
foil of 3.25-in. chord through a small angle of attack in a steady 
stream. Results are given for a series of tests conducted at M = 
0.5 and R = 2.9 X 10°. The appendix covers an analysis of 
the transient lift resulting from the rapid pitching rotation of a 
flat plate in two-dimensional compressible flow. 


Summary of Acceleration and Airspeed Data from Commercial 
Transport Airplanes During the Period from 1933 to 1945. 
Walter G. Walker and Roy Steiner. U.S., N.A.C.A., Technical 
Note No. 2625, February, 1952. 30 pp., illus. 13 references. 

A summary of normal acceleration and airspeed data collected 
with N.A.C.A. V-g recorders on transport aircraft from 1933 to 
1945. The data are analyzed with respect to gusts and gust 
loads. 

An Approximate Theory of the Oscillating Wing in a Compressi- 
ble Subsonic Flow for Low Frequencies. J. R. M. Radok. 
Netherlands, Nationaal Luchtvaartlaboratorium, Amsterdam, Re- 
port No. F.97, September 14, 1951. 15 pp., illus., folding chart. 5 
references. 

Development of an approximate theory for a thin two-dimen- 
sional airfoil oscillating at low frequency in compressible subsonic 
flow. The method is analogous for the unsteady problem to the 
Prandtl-Glauert transformation of the steady problem. 


The Oscillating Wing in a Subsonic Flow. Netherlands, Mathe- 
matisch Centrum, Amsterdam, Report No. R 53, Int. 1-8, 1949- 
1951. 182 pp., illus., tables. 3 references. Mathematical theory 
and computations. Data sheets give results of computations for 
the various parameters involved. 


Readers’ Forum: Comments on ‘‘Aerodynamic Coefficients of 
an Oscillating Airfoil in Two-Dimensional Subsonic Flow”’ by R. 
Timman, A. I. van de Vooren, and J. H. Greidanus. Henry E. 
Fettis. Journal of the Aeronautical Sciences, Vol. 19, No. 5, May, 
1952, pp. 353, 354, illus. 5 references. 

An Investigation of the Effect of a Varying Tip-Weight Distribu- 
tion on the Flutter Characteristics of a Straight Wing. William 
H. Gayman. Journal of the Aeronautical Sciences, Vol. 19, No. 5, 
May, 1952, pp. 289-301, illus. 2 references. 

Summary of tests on a flutter model on the Northrop Scorpion 
F-89 wing with integral tip fuel pod in which approximately 300 
pod mass configurations with six tips pods varying in sizeand shape 
were tested; progress of the analytical approach to the flutter 
problem. 

Determination of Indicial Lift and Moment of a Two-Dimen- 
sional Pitching Airfoil at Subsonic Mach Numbers from Oscilla- 
tory Coefficients with Numerical Calculations for a Mach Number 


of 0.7. Bernard Mazelsky. U.S., N.A.C.A., Technical Note 
No. 2613, February, 1952. 30 pp., illus. 10 references. 

Readers’ Forum: Correction for Aspect Ratio of the Indicial 
Lift Functions of Wagner and Kiissner. R.H. Scanlan. Journal 
of the Aeronautical Sciences, Vol. 19, No. 5, May, 1952, pp. 357, 
358. 6 references. 

Readers’ Forum: The Superposition of High-Intensity Periodic 
Waves on a Steady Flow. J. C. Truman and N. J. Lipstein. 
Journal of the Aeronautical Sciences, Vol. 19, No. 5, May, 1952, pp. 
354, 355, illus. 4 references. 

Readers’ Forum: The Reverse-Flow Theorem for Nonstation- 
ary Flows. A.H. Flax. Journal of the Aeronautical Sciences, Vol. 
19, No. 5, May, 1952, pp. 352, 353. 9 references. Derivation of a 
proof of the reverse-flow theorem for nonsteady flows. 


Air Transportation (41) 


It’s Quicker by Post. Tony Cole. The Aeroplane, Vol. 82, No. 
2121, March 14, 1952, pp. 299, 300, 301, 304, illus. 

Development and operation of Belgium’s helicopter postal 
service that uses two Bell 47D helicopters and regularly covers a 
circuit of 230 miles with an efficiency of 95 per cent. 

A Guide to Air Shipping via the Port of New York. Port of 
New Vork Authority, Department of Aviation Development? March, 
1952. 35 pp., illus. Economics and mechanics of routing air 
cargo through the Port of New York from inland; problems in- 
volved; tables of rates and specific shipping data. 

Economic Developments in Air Transportation and Their Im- 
plications. Oswald Ryan. Talk delivered before the Aero Club of 
Washington, February 26, 1952. 13 pp. 

The British Independent Operators. The Aeroplane, Vol. 82, 
No. 2121, March 14, 1952, pp. 305-309, illus. A directory of the 
independently operated British airlines, with a short summary of 
the development and prospects of each. 


Airplane Design (10) 
AIR CONDITIONING & PRESSURIZATION 


Cabin Pressure Control. E. J. Everson. Society of Licensed 
Aircraft Engineers, Journal, Vol. 1, No. 1, January, 1952 (Tech- 
nical Instructor, Vol. 7, No. 1), pp. 14, 15. Cabin pressure buildup 
as aircraft reaches optimum flight altitude; calculation of maxi- 
mum rate-of-change of cabin pressure. 

Stress Problems in Pressurized Cabins. W. Fliigge. U.S., 
N.A.C.A., Technical Note No. 2612, February, 1952. 91 pp., 
illus. 11 references. Theory and data for use in the design of 
pressurized aircraft cabins or similar lightweight pressure vessels. 


AIRPLANE DESCRIPTIONS 


Know Your Bombers. [nteravia, Vol. 7, No.3, March, 1952, pp. 
132-137, illus. Photographs and specifications of U.S. and foreign 
bombers. 

The Future Evolution of the Bomber. Eugen Sanger. Jnter- 
avia, Vol. 7, No. 3, March, 1952, pp. 189-148, illus. 

Review of the material and intellectual resources of nations 
which can be applied to technical progress; stages in the tech- 
nical development of aircraft, based on their power-plant type; 
evolution of the rocket bomber. 

Aero Commander 520 High-Wing Twin-Engined 5-Place 
Aircraft. Flight \lagazine, Vol. 37, No.3, March, 1952, pp. 14-17, 
32, 38, illus. 

Bristol 175 Britannia Four-Engined Turboprop Transport Air- 
craft, England. Aviation Week, Vol. 56, No. 12, March 24, 1952, 
pp. 21, 22, 25, 26, 28, illus.; The Engineer, Vol. 193, No. 5016, 
March 14, 1952, pp. 366-368, illus. Construction details; speci- 
fications; development testing using a nonflying prototype. 

Chance Vought AU-1 Corsair Single-Engined Fighter Aircraft. 
Aviation Week, Vol. 56, No. 14, April 7, 1952, pp. 32, 35, illus. A 
heavily armored ground-support version of the Corsair, equipped 
with a single-stage Pratt & Whitney R-2800-83W reciprocating 
engine. 

Chance Vought F7A Cutlass Twin-Engined Turbojet Carrier- 
Based Fighter Aircraft. Aero Digest, Vol. 64, No. 1, January, 
1952, pp. 26-32, illus. 

Dauby Equipment Co. Bi-Navion Twin-Engined Light Air- 
craft. Aviation Week, Vol. 56, No. 13, March 31, 1952, pp. 28, 31, 
32, illus. 
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Specifications, construction, and advantages in economy of the 
Bi-Navion, which has a standard Navion frame equipped with two 
Piper Pacer power plants; the design was developed for both 
executive transport and field service test work. 

de Havilland D.H. 106 Comet Four-Engined Turbojet Trans- 
port Aircraft, England. Acro Research Technical Notes, Bulletin 
No. 110, February, 1952. 8 pp., illus. Use of Redux metal-to 
metal bonding in constructing the Comet. 

Douglas DC-6B Four-Engined Transport Aircraft. Aviation 
Week, Vol. 56, No. 14, April, 1952, pp. 50, 53, 54, 55, 56, illus. 

Performance, equipment, and cockpit instrumentation of 
P.A.A.’s DC-6B’s for tourist service. 

Fairchild C-119H Twin-Engined Cargo Aircraft. 
Aviation, Vol. 15, No. 45, May 12, 1952, pp. 24, 25, illus. 

FIAT G 80 Single-Engined Turboprop Trainer-Fighter Air- 
craft, Italy. Aircraft Engineering, Vol. 24, No. 277, March, 1952, 
pp. 72-75, illus. 

North American XA2J-1 Savage Twin-Engined Turboprop 
Bomber Aircraft. Aero Digest, Vol. 64, No. 2, February, 1952, pp 
20-27, illus. 

Piper PA-18-A Single-Engined Agricultural Aircraft. 
Age, Vol. 17, No. 3, March, 1952, pp. 111-118, illus. 

Republic F-84F Single-Engined Turbojet Fighter-Bomber Air- 
craft and RF-84F Single-Engined Turbojet Photo-Reconnaissance 
Aircraft. Aviation Week, Vol. 56, No. 14, April 7, 1952, pp. 16, 
17, illus. 

S.N.C.A.S.0. SO. 30P. Twin-Engined Transport Aircraft, 
France. I/ndian Skyways, Vol. 6, No. 1, January, 1952, pp. 22, 
23, illus. 

Tu-75 (or TuG-75) Six-Engined Turboprop Swept-Wing 
Bomber Aircraft, U.S.S.R.  Interavia, Vol. 7, No.3, March, 1952, 
p. 138, illus. 
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BODY GROUP 


The Analysis of Fuselage Frames. II. William Morse 
Aircraft Engineering, Vol. 24, No. 277, March, 1952, pp. 76-80, 
88, illus. Solution by the elastic center method of problems in 
the design of built-in frames and complete fuselage rings. 


COCKPIT & CONTROL CABIN 


Functional Cockpit Design. Barry G. King. Aeronautical 
Engineering Review, Vol. 11, No. 6, June, 1952, pp. 32-40, illus 
16 references. 

Application of biological data, such as size of vision field, eye 
level, body stability, and weight, to the functional design of air 
craft cockpits; criteria for satisfactory and safe cockpits. 


FUEL TANKS 


First Commercial Transport Tip Tank Readied. -1 merican 
Aviation, Vol. 15, No. 48, April 14, 1952, p. 23, illus. 

Design and advantages of 600-gal. tip tank for the turboprop 
version of the Lockheed Super Constellation; results of flight tests 
with tip tanks installed on the prototype of the Model 
1049 piston-engined Super Constellation. 

How New Fuel Tank Sealer Works. George L. Christian 
Aviation Week, Vol. 56, No. 12, March 24, 1952, pp. 61, 62, illus. 

Development and advantages of the Chan-O-Seal method for 
sealing fuel tanks, pressurized cabins, high altitude aircraft gear, 
and water-tight hulls and of the Lock-O-Seal method for bolts 
and rivets. 


OPERATION & PERFORMANCE 


The Turbo-Prop Airplane. William W. Fox. Aeronautical 
Engineering Review, Vol. 11, No. 6, June, 1952, pp. 22-25, 
illus. 9 references. Operating experience of Convair with the 
turbo-prop powered airplane; maintenance problems. 

de Havilland D. H. 106 Comet Four-Engined Turbojet Trans- 
port Aircraft, England. Aviation Week, Vol. 56, No. 10, March 
10, 1952, pp. 30, 32, 35, 36, 37, illus. 

North American Texan T-6D Trainer Aircraft. N. D. Bray 
and E. A. Bernard. Canada, Royal Canadian Air Force, Central 
Experimental and Proving Establishment, Rockcliffe, Report No 
981, February, 1952. 16 pp., illus. Handling characteristics. 

Saab Scandia Twin-Engined Transport Aircraft, Sweden. 
Saab Sonics, No. 16, Winter, 1951-1952, pp. 6-11, 20, illus 
Organization, procedure, and statistics for the maintenance of 
the Scandia by Scandinavian Airlines System, Norway Region. 
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Saab J29 Single-Engined Turbojet Fighter Aircraft, Sweden. 
Percy Silfverberg. Saab Sonics, No. 16, Winter, 1951-1952, pp 
14, 15, 25, illus. 


WING GROUP 


An Investigation of the Effect of a Varying Tip-Weight Distri- 
bution on the Flutter Characteristics of a Straight Wing. William 
H. Gayman. Journal of the Aeronautical Sciences, Vol. 19, No 
5, May, 1952, pp. 289-301, illus. 2 references. Summary of 
tests on a flutter model of the Northrop Scorpion F-89 wing with 
integral tip fuel pods. 


Airports (39) 


An Evaluation of the Traffic Capacity of a Fixed-Block Traffic- 
Control System in the Approach Zone. W.R.Ramboand R. C 
Wheeler, Jr. Airborne Instruments Laboratory, Inc., Project No 
514H (ATA-2), July 15, 1947. 80 pp., illus. 4 references 

Terminal Air-Traffic Control. E. A. Whiteley. Flight, Vol 
61, No. 2253, March 28, 1952, pp. 349, 350, illus. (Based on a 
lecture: The Spacing of Aircraft Under High-Density Approach 
Conditions, given before the R.Ae.S., March 20, 1952.) 

Rotor Stations--Public User View. W. H. Primrose. Heli 
copter Association of Great Britain, Journal, Vol. 5, No. 1, April 
June, 1951, pp. 242-245, Discussion, pp. 245-257. Passenger 
requirements for comfort, convenience, and efficient traffic 
handling for helicopter stations. 

Rotor Stations Scheduled Operator’s Viewpoint. R. H 
Whitby. Helicopter Association of Great Britain, Journal, Vol. 5, 
No. 1, April-June, 1951, pp. 227-236, Discussion, pp. 245-257, 
illus. 3 references. 

The scheduled helicopter operator's requirements for station 
location, size, layout, parking space, servicing facilities, naviga 
tion aids, and passenger traffic facilities. 

Rotor Stations -Some Architectural and Engineering Aspects. 
R.$. Colquhoun. Helicopter Association of Great Britain, Jour 
nal, Vol. 5, No. 1, April-June, 1951, pp. 2839-242, Discussion, pp 
245-257. Design implications and evaluation of ground-level, 
roof-top, bridge-platform (for cities on a large river), and flexible 
pontoon types of rotor stations. 

Sites for Rotor Stations -Some Town Planning Considerations. 
F.H. Littler. //elicopter Association of Great Britain, Journal, 
Vol. 5, No. 1, April-June, 1951, pp. 2837-239, Discussion, pp 
245-257. Problems in locating a helicopter station in the center 
of a large town. 


Aviation Medicine (19) 


Aeromedizine: The Dominant Science. Edward J. Kendricks 
lero Digest, Vol. 64, No. 1, January, 1952, pp. 72-80, 82-90, 
illus 

Scope of aeromedical research; coordination of aeromedicine 
with the development of high-speed, high-altitude aircraft; de 
velopment of protective clothing and equipment; human engi 
neering; role of the flight surgeon 

An Apparatus for the Study of the Human Operator. C. E 
Warren, P. M. Fitts, and J. R. Clark. Electrical Engineering, 
Vol. 71, No. 3, March, 1952, p. 220, Jlus. An electronic pursuit 
apparatus that provides quantitative data on the behavior of a 
human being functioning as an element of a closed-loop control 
system. 

Fitting Machines to Men. Product Engineering, Vol. 23, No 
3, March, 1952, pp. 164-167, illus. Analysis of machine and 
control-indicator models to determine optimum mechanical 
characteristics for efficient operation by humans. 

Functional Cockpit Design. Barry G. King. Aeronautical 
Engineering Review, Vol. 11, No. 6, June, 1952, pp. 32-40, 
illus. 16 references. Application of biological data on _ pilot 
vision, eye level, body stability, and weight to the functional de 
sign of aircraft cockpits 

Hypoxia Warning Device Flashes Automatic Danger Signal. 
U.S., Central Air Documents Office (Army-Navy-Air Force), 
Technical Data Digest, Vol. 17, No. 3, March, 1952, p. 6, illus 


Computers & Simulators 


A Direct-Current Network Analyzer for Solving Wave-Equa- 
tion Boundary-Value Problems. George W. Swenson, Jr., and 
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“Tough... 


maybe it walt give you ideas! 


NATIONAL- 


STANDARD 


DIVISIONS OF NATIONAL-STANDARD CO. 


HE material you see above is braided wire. Here at National- 
Standard it is produced in almost limitless variations . . . flat, 
tubular, plain, beamed, springlike or untempered, tight or ex- 
panded, in many wire sizes, in a great many widths, and of any 
metal that can be drawn into wire. 


At present, the most common uses are for reinforcing pneu- 
matic tire beads, high pressure hose and other rubber products. In 
these applications its strength and mechanical adhesion qualities 
are unsurpassed. 


Considering its limitless variations and unique qualities, braided 
wire is bound to have many other effective applications. Perhaps 
it can save or make money for you! An interesting possibility, for 
example, is its use with transparent plastics to produce pleasing 
patterns as well as reinforcement. 


If all this gives you an idea you'd like to explore, be assured that 
National-Standard, as usual, is ready to cooperate with you all the 
way. Let’s talk it over. Just get in touch with the National-Standard 
Company, Niles, Michigan. 


. Ni Flat, High Carbon, Cold Rolled Spring Steel 
NATIONAL-STANDARD. . Niles, Mich........... Tire Wire, Stainless, Fabricated Braids and Tape 
WAGNER LITHO MACHINERY. . Jersey City, N. Jiccccccccccceccceecs Metal Decorating Equipment 


WORCESTER WIRE WORKS. . Worcester, Mass....... Round and Shaped Steel Wire, Small Sizes 
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Thomas J. Higgins. Journal of Applied Physics, Vol. 23, No. 1, 
January, 1952, pp. 126-131, illus. 8 references. Theory, con 
struction, and operation of a d.c. network analyzer for solving the 
difference equations of wave-equation boundary-value problems 

Some Limitations on the Accuracy of Electronic Differential 
Analyzers. A. B. MacNee. Jnstitute of Radio Engineers, Pro 
ceedings, Vol. 40, No. 3, March, 1952, pp. 303-308, illus. 10 
references. 

Air Force B-50D Flight Simulator. M. Berry. American 
Helicopter, Vol. 25, No. 3, February, 1952, pp. 12-14, illus 
Instruments and training methods used with flight simulator for 
the Boeing B-50D bomber. 


Education & Training (38) 


Training C-124A Crews. Aero Digest, Vol. 64, No. 1, January, 
1952, pp. 17-19, illus. U.S.A.F. requirements and training pro 
gram for aircrews and maintenance crews to operate the Douglas 
C-124A Globemaster. 

Air Force B-50D Flight Simulator. M. Berry. American 
Helicopter, Vol. 25, No. 3, February, 1952, pp. 12-14, illus 
Instruments and training methods used with flight simulator for 
the Boeing B-50D bomber; comparison with other U.S.A.F 
trainers. 


Electronics (3) 
ANTENNAS 


Radiation Patterns and Conductance of Slotted-Cylinder 
Antennas. Obed C. Haycock and Frank L. Wiley. Institute of 
Radio Engineers, Proceedings, Vol. 40, No. 3, March, 1952, pp 
349-352, illus. 8 references. 

Theoretical method for calculating the conductance and radia 
tion patterns of an antenna that consists of a narrow slot cut in 
the wall of a hollow circular cylinder of infinite conductivity. 

An Experimental Investigation of the Dielectric Rod Antenna 
of Circular Cross Section Excited in Rotationally Symmetrical 
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Modes. C. M. McKinney. Journal of Applied Physics, Vol 
23, No. 1, January, 1952, pp. 11-18, illus. 5 references. Meas 
urements of the radiation patterns for three series of dielectric 
rod antennas excited in the TMo; mode at a frequency of 9,275 me 

Antenna Gain by Graphical Means. M. W. Scheldorf 
Electronics, Vol. 25, No. 3, March, 1952, pp. 144-147, illus. 3 
references. 

A graphic method of calculating antenna gain based on a 
simple integration of the energy radiated from the antenna 
ipplication to complex antennas and to the acoustical gain of 
loudspeakers and horns. 

A Dipole with a Tuned Parasitic Radiator. Ronold King 
I.E.E., Radio Section, Paper No. 1223.) Institution of Electrica 
Engineers, Proceedings, Part III, Radio and Communication Engi 
neering, Vol. 99, No. 57, January, 1952, pp. 6-14, illus. 13 refer 
ences. 

Approximate second-order self- and mutual-impedances are 
used to determine the electric field, the front-back ratio, and the 
input impedance of an antenna with a single, tuned, parasitic 
radiator at constant power; theoretical curves are compared with 
those derived from experiments. 

Electromagnetic Resonant Behavior of a Confocal Spheroidal 
Cavity Svstem in the Microwave Region. J. C. Simons and 
J.C. Slater. Journal of Applied Physics, Vol. 23, No. 1, January, 
1952, pp. 29, 30. 4 references. 

An investigation of the resonance of a small spheroidal object, 
approximating the case of a thin needle-like antenna, in a large 
spheroidal cavity and of the practicality of using this resonance 
property in measuring the surface impedance of the material of 
which the needle is composed. 


CIRCUITS & COMPONENTS 


Introduction to Formal Realizability Theory. I. Brockway 
MeMillan. Bell System Technical Journal, Vol. 31, No. 2, March, 
1952, pp. 217-279, illus. 14 references, General approach to 
the realizability theory of networks with many accessible tet 
minals. 
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Accurate Phase Difference by Lissajous Figures. John L. 
Glaser. Electronics, Vol. 25, No. 3, March, 1952, pp. 206, 210, 
214, 218, 222, illus. 3 references. 

Network Representation of Transcendental Impedance Func- 
tions. M. K. Zinn. Bell System Technical Journal, Vol. 31, 
No. 2, March, 1952, pp. 378-404, illus. 12 references. 

Résumé of Maxwell’s and Kirchhoff’s Rules for Network 
Analysis. Y.H.Ku. Franklin Institute, Journal, Vol. 253, No 
3, March, 1952, pp. 211-224, illus. 20 references. 

Analysis of Distortion in Pulse-Code Modulation Systems. 
J. P. Schouten and H. W. F. van’t Groenewout. A pplicd 
Scientific Research; Section B, Electrophysics, Acoustics, Optics, 
Mathematical Methods, Vol. 2, No. 4, 1952, pp. 277-290, illus. 4 
references. General analysis of the distortion caused by the 
quantization of the amplitude of the input signal. 

Circuit Stability in Guided Missiles. R. L. Kelly. Ele 
tronics, Vol. 25, No. 3, March, 1952, pp. 1383-135, illus. 

Proper circuit design that controls such factors as grid emis 
sion, variation in contact potential, heater-cathode leakage, and 
shock and vibration dangers results in maximum circuit overall 
reliability. 

The Design of Series-Parallel Valve Voltage Stabilizers. 
F. A. Benson. Electronic Engineering, Vol. 24, No. 289, March, 
1952, pp. 118, 119, illus. 15 references. 

The L-Cathode Structure. G. A. Espersen. Institute of 
Radio Engineers, Proceedings, Vol. 40, No. 3, March, 1952, pp 
284-289, illus. 1 reference. Basic features of the L cathode, a 
high-emission density thermionic emission cathode; comparison 
with three common types of emitters. 

Proposed Revision of the Conventional Method of Wave- 
Filter Design. Paul J. Selgin. U.S., National Bureau of Stand 
ards, Journal of Research, Vol. 47, No. 6, December, 1951, pp 
479-490, illus. 7 references. (Also available as Research Paper 
No. 2276. Superintendent of Documents, Washington. $0.10.) 

Radio-Frequency Oscillators. J. James Ebers. Ohio, Stat 
University, Engineering Experiment Station, News, Vol. 23, No. 5, 
December, 1951, pp. 21-31, illus. 3 references. A 4-8 cm 
retarding-field oscillator. 

An Amplitude Comparater Multivibrator. S. Fedida. Ja 
coni Review, Vol. 15, No. 104, Ist Quarter, 1952, pp. 35-43, illus 

Theory and construction of a multivibrator circuit in which the 
multivibrator output pulse, waveform, amplitude, delay, etc., 
and the recovery time are independent of the input pulse ampli 
tude. This independence is obtained by using a double diode 
suitably connected in a subsidiary feed-back loop in the multi 
vibrator circuit. 

Proper Use of By-Pass Condensers. Acrovox 
Worker, Vo). 22, No. 3, March, 1952, pp. 1-3, illus. 

Low-Field Magnetrons. John L. Moll. Ohio, State Univer- 
sity, Engineering Experiment Station, News, Vol. 23, No. 5, Decem 
ber, 1951, pp. 36-44, 54, 55, illus. 3 references. A study of the 
operating characteristics of magnetrons at low magnetic fields, 
currents, and voltages. 

Current Trends*in Fixed Resistors. Philip S. Schmidt 
Product Engineering, Vol. 23, No. 3, March, 1952, pp. 124-129, 
illus. Design and operation of resistors that were developed for 
applications requiring temperature ranges from —65° to 200° C., 
miniaturization, and low cost. 

Klystron Circuits. A. E. Harrison. 
3, March, 1952, pp. 148, 150, illus. 

Ferrite Applications in Electronic Components. 
schmitt, M. J. Obert, and H. B. Stott. 
3, March, 1952, pp. 188, 139, illus. 


Researé h 
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B. V. Vonder 
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CONSTRUCTION TECHNIQUES 


How to Keep Cool and Lose Weight. Philip Klass. 
Week, Vol. 56, No. 11, March 17, 1952, pp. 41, 42, illus. 

A technique of turbulent airflow cooling for aircraft equipment 
developed at Raytheon which obtains a heat transfer efficiency of 
70 per cent and a weight cut of 50 per cent by moving outside air 
through metal tubes at a Reynolds Number considerably in excess 
of 2,300. 

IRE Talks Point to Weight Saving. Philip Klass. Aviation 
Week, Vol. 56, No. 12, March 24, 1952, pp. 35, 36, 38, 40, 43, 44, 
46, illus. 

New techniques and ideas for reducing the size, weight, and 
complexity of high-speed aircraft electronic units, for increasing 
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their reliability, for applying the transistors to electronics equip- 
ment. 

Etching—-A General Fabrication Technique. W.H. Hannahs 
and J. A. Caffiaux. Radio & Television News, Vol. 47, No. 3, 
March, 1952, Radio-Electronic Engineering, pp. 7-9, 31, illus. 
Three methods of producing an electrical connective harness and 
components by the selective etching of copper foils bonded to 
plastic laminates. 


ELECTRONIC TUBES 


The Charactron. Joseph T. McNaney. (Institute of Radio 
Engineers, National Convention, New York, March 3-6, 1952.) 
Consolidated Vultee Aircraft Corp., March, 1952. 12 pp., illus 

Design and operation of a cathode-ray tube that displays data 
from high-speed communications systems and high-speed com- 
puters 1,000 times faster than present mechanical methods; 
components; message codes; charactron high-speed printer. A 
beam-forming matrix that is located between the electron gun 
and the fluorescent screen contains letter or numeral openings 
through which an electron beam is passed. The shaped beam is 
deflected to the desired point on the screen, thus translating input 
signals into visual intelligence. 

The Travelling-Wave Valve As a Microwave Phase-Modulator 
and Frequency-Shifter. W. J. Bray. (J.E.E., Radio Section, 
Paper No. 1216.) Institution of Electrical Engineers, Proceedings, 
Part III, Radio and Communication Engineering, Vol. 99, No. 57 
January, 1952, pp. 15-20, illus. 5 references. 

Development of the principles of the traveling-wave tube when 
used as a phase-modulator and frequency-shifter; possible 
applications in transmitters and repeaters of radio relay systems 

Thermal and Shot Fluctuations in Electrical Conductors and 
Vacuum Tubes. Salim S. Solomon. Journal of Applied Phys- 
ics, Vol. 28, No. 1, January, 1952, pp. 109-112, illus. 9 refer 
ences. 

Electron-Tube Curve Generator. M. L. Kuder. 
Vol. 25, No. 3, March, 1952, pp. 118-124, illus. 

Performance characteristics, circuits, and operation of an elec- 
tron-tube curve generator that automatically displays, on a 
cathode-ray screen, the complete static plate characteristics, 
locus of the load, and coordinates for direct measurement. Re 
ceiving tubes can be analyzed with an accuracy of +5 per cent 
using a Land camera. 

High-Frequency Tubes. John L. Moll. Ohio, State Univer 
sity, Engineering Experiment Station, News, Vol. 23, No. 5, 
December, 1951, pp. 12-20, 54, illus. Scaling; laboratory test 
ing; the retarding-field oscillator in the 2-4 cm. range. 

Crystal Diodes in Modern Electronics. VI. David T. Arm 
strong. Radio & Television News, Vol. 47, No. 3, March, 1952, 
pp. 56, 57, 127, 128, illus. 

Cathode-Ray Tube for Recording High-Speed Transients. 
S. T. Smith, R: V. Talbot, and C. H. Smith, Jr. Jnstitute of 
Radio Engineers, Proceedings, Vol. 40, No. 3, March, 1952, pp 
297-302, illus. 11 references. Design considerations and physi 
cal description of a traveling-wave cathode-ray tube that will 
record single nonrecurrent transients of 0.5 millimicrosec. rise 
time. 

Discussion on ‘‘Correction of Deflection Defocusing in Cathode 
Ray Tubes”’ by J. E. Rosenthal. R.G. E. Hutter and S. W 
Harrison. Author’s Reply. Jnstitute of Radio Engineers, Pro 
ceedings, Vol. 40, No. 3, March, 1952, pp. 353-357, illus. 
ences. 

The (Ohio State) Electron Tube Laboratory and Its Research 
Program. E. M. Boone. Ohio, State University, Engineering 
Experiment Station, News, Vol. 23, No. 5, December, 1951, pp 
3-11, illus. 

Materials and Shop Techniques for Electron Tube Research. 
John Cowan. Ohio, State University, Engineering Experiment 
Station, News, Vol. 23, No. 5, December, 1951, pp. 45-47, 55, 
illus. 4 references. 

Glass Tube Technology. Peter Whibley. Ohio, State Univer 
sity, Engineering Experiment Station, News, Vol. 23, No 
December, 1951, pp. 48-52, illus. 
of vacuum tubes 

Metals, Ceramics, and Seals Used in Vacuum Tubes. Stanley 
Taylor. Ohio, State University, Engineering Experiment Station, 
News, Vol. 23, No. 5, December, 1951, pp. 52, 53. 
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MEASUREMENTS & TESTING 


Wave Guide Calorimeter. Samuel Freedman. Radio & 
Television News, Vol. 47, No. 3, March, 1952, Radio-Electroni« 
Engineering, pp. 10-12, 29, 30, illus. 

Review of calorimeter design and principles of operation of 
early units; design details and evaluation of the TPC-Kahl 
calorimeter that accurately measures microwave power, regard 
less of waveform or duty cycle. 

Two Bridges for Measuring Valve Parameters. G. Smith 
Electronic Engineering, Vol. 24, No. 289, March, 1952, pp. 127 
129, illus. 

Two bridges, one for measuring mutual! conductance and one 
for measuring anode impedance and amplification factor of a 
triode or pentode within 3 per cent; bridge balance equations 
The bridges permit the use of a power pack without having to 
consider its impedance or its capacitance to earth. 

A 1-Megacycle Schering Bridge. Ivan G. Easton. General 
Radio Experimenter, Vol. 26, No. 9, February, 1952, pp. 4-8, 
illus. 2 references. Design, construction, and operation of the 
General Radio Type 716-CS1 Schering bridge for measuring 
capacitance and dissipation factors at a frequency of one me. and 
for dielectric measurements. 

A Note on a Selective RC Bridge. Peter G. Sulzer. /nstitute 
of Radio Engineers, Proceedings, Vol. 40, No. 3, March, 1952, pp 
338, 339, illus. 4 references. 

A simple resistance-capacitance bridge in the form of a general 
ized six-arm bridge; it provides a moderate increase in selectivity 
without requiring an increase in the number of circuit elements. 

Automatic Equipment for Resistor Load-Life Tests. lS, 
National Bureau of Standards, Summary Technical Report No 
1647, March, 1952. 4 pp. 

An Apparatus for the Study of the Human Operator. C. E 
Warren, P. M. Fitts, and J. R. Clark. Electrical Engineering, 
Vol. 71, No. 3, March, 1952, p. 22, illus. 

Block diagrams and operation of an electronic pursuit appara- 
tus that automatically provides several scores of human perform- 
ance, such as mean error, mean-square error, and time-on-target 
scores for three different error bandwidths. 


NAVIGATION AIDS 


Omni-Ranges for Long Distance Navigation. Ernst Kramar 
and C. Lorenz. Interavia, Vol. 7, No. 3, March, 1952, pp. 159 
162, illus. 6 references. Accuracy, reliability, and simplicity of 
omnirange navigation systems; equipment needed in the aircraft 
for long-distance omnirange navigation. 

Air Navigation—Present and Future. I, II, III. Richard 
E. Stockwell. Aviation Age, Vol. 17, No. 3, March, 1952, pp. 
37-69. 

A survey of U.S. air navigation systems, instruments, proce- 
dures, and possible developments. A directory gives the names 
and addresses of the companies producing new navigation aids 
and a brief description of the products. 

United States Omnirange Stations. Aviation Age, Vol. 17, 
No. 3, Section 2 (insert), March, 1952. $0.50. A map that 
presents the locations, station call letters, and frequencies of 
omnirange facilities in the U.S. 


NOISE & INTERFERENCE 


Noise Factors of Networks. O. E. Keall. Marconi Revicw, 
Vol. 15, No. 104, Ist Quarter, 1952, pp. 25-34, illus. 6 references. 

Estimation of the noise factor of networks, using normal meth- 
ods of circuit analysis. Two theorems are developed for the 
noise factor, one for discontinuous and one for continuous cir- 
cuits, neglecting the influence of feedback and temperature. 

On the Theory of Filtration of Signals. Lotfi A. Zadeh 
Zeitschrift fiir angewandte Mathematik und Physik, Vol. 3, No. 2, 
March 15, 1952, pp. 149-156, illus. 4 references. 

Brief outline of a theory of linear variable filters; conditions 
under which two or more signal groups, each consisting of a mes 
sage and a noise, can be separated from each other by using linear 
variable filters. 

On the Distribution of Energy in Noise- and Signal-Modulated 
Waves. II—Simultaneous Amplitude and Angle Modulation. 
David Middleton. Quarterly of Applied Mathematics, Vol. 10, 
No. 1, April, 1952, pp. 35-56, illus. 4 references. 


SATURABLE REACTORS 


Some Aspects of Magnetic Amplifier Technique. F. E. Butche: 
and R. Willheim. Jnstitute of Radio Engineers, Proceedings, Vol 
40, No. 3, March, 1952, pp. 261-270. 6 references. Design 
principles for the construction of precision magnetic amplifiers 
for d.c.—d.c. amplification at relatively low input levels; perform 
ance data. 

Compensating for Quiescent Current in Multistage Magnetic 
Amplifiers. A. S. Fitzgerald. Electrical Engineering, Vol. 71, 
No. 3, March, 1952, pp. 206-211, illus. 5 references. 

Saturable Reactors. Erwin Levey. Radio & Television 
Vews, Vol. 47, No. 3, March, 1952, pp. 68, 69, 150, 151, illus 
Circuit, construction, and operation of a saturable reactor that 
uses two separate standard power transformers and can lx 
assembled breadboard style. 


TELEMETRY 


Simultaneous A-M and F-M in Rocket Telemetering. \\ 
Cullen Moore. Electronics, Vol. 25, No. 3, March, 1952, pp 
102-105, illus. 9 references. 

Two ful!-time channels on a single carrier allow transmission of 
complicated data for which sampling techniques are inadequat 
one is a video channel 5 mc. wide used for waveforms and other 
experimental signals from sounding rockets. 


TRANSMISSION LINES 


The M.I.T. Linear Electron Accelerator. P.T. Demos, A. F 
Kip, and J.C. Slater. Journal of Applied Physics, Vol. 23, No. 1, 
January, 1952, pp. 53-65, illus. 14 references. 

Design principles, structural features, and operation of the 
M.1.T. linear electron accelerator. The accelerator consists of a 
circular wave guide fitted with uniformly spaced irises; it sus 
tains a standing-wave, transverse magnetic = mode oscillation 
at a resonant frequency of 2,800 me. 

Particle Dynamics in the Linear Accelerator. J. R. Terral! 
and J. C. Slater. Journal of Appiied Physics, Vol. 23, No. 1, 
January, 1952, pp. 66-68, illus. 2 references. 

Formation of a chart of the final energy and phase of electrons 
after traversing a section of the accelerator, in terms of initial 
energy and phase; values in the chart are appropriate for the 
M.1.T. accelerator. 

Field Strength Measurements in Resonant Cavities. L. C 
Maier, Jr. and J. C. Slater. Journal of Applied Physics, Vol. 23, 
No. 1, January, 1952, pp. 68-77, illus. 8 references. 

Analysis of the field strength measurements in a resonant 
cavity of complicated shape, using a theorem that gives the change 
of the resonant frequency of a cavity by a perturbation of its 
boundaries; proof of the fact that the perturbation theory can 
be used to measure field strength at an interior point; evaluation 
of the amount of perturbation. 

Determination of Field Strength in a Linear Accelerator 
Cavity. L.C. Maier, Jr. and J. C. Slater. Journal of Applied 
Physics, Vol. 23, No. 1, January, 1952, pp. 78-83, illus. 5 refer 
ences. 

The Relative Power-Carrying Capacity of High-Frequency 
Waveguides. H.M. Barlow. (J/.E.E., Radio Section, Paper No 
1225.) Institution of Electrical Engineers, Proceedings, Part 111, 
Radio and Communication Engineering, Vol. 99, No. 57, January, 
1952, pp. 21-27, illus. 3 references. 


WAVE PROPAGATION 


Waves on Inhomogeneous Cylindrical Structures. R.B. Adler 
Institute of Radio Engineers, Proceedings, Vol. 40, No. 3, March, 
1952, pp. 3389-348, illus. 9 references. 

An analysis of some of the basic properties of exponential 
modes on passive cylindrical structures in which the material 
constants of the medium vary over the cross section; each mod¢ 
is usually a TE = T\/ mixture. 


Equipment 
ELECTRIC (16) 
Development in Aircraft Power Equipment. J. D. Miner 


lero Digest, Vol. 64, No. 1, January, 1952, pp. 50, 52, 53, illus. 
Survey of development of generators and motors for aircraft. 
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Adjustable Speed Characteristics of D-C Motors. IF’. A. List 
Product Engineering, Vol. 23, No. 3, March, 1952, pp. 180-184, 
illus. Operating characteristics of shunt-wound, series-wound, 
and compound-wound d.c. motors as their speeds are varied. 

Hermetically Sealed Switches Protect High Flying Aircraft. 
CEC Recordings, Vol. 6, No. 1, March, 1952, p. 7, illus. Leak 
testing program assures Micro Switch faultless operation. 


HYDRAULIC & PNEUMATIC (20) 


A New Hydraulic Pump. Jhe Aeroplane, Vol. 82, No. 2122, 
March 21, 1952, p. 336, illus. Design and operation of the two 
stage Dowty Vardel pump for general use in aircraft hydraulic 
circuits with pressures of up to 4,000 Ibs. per sq.in.; rate of 
delivery is 5 gal. per min. 

Hydraulic Noise Reduction by Capacitive Load Chamber. 
G. W. Louthan. Product Engineering, Vol. 23, No. 3, March, 
1952, pp. 135-139, illus. 

Theory of capacitive loading chambers for hydraulic systems; 
methods for determining chamber size requirements and the 
effect of the chambers on the pump pressure waves that cause 
hydraulic noise and circuit destruction; charts for approximating 
effective chamber volume. 

Hydraulic Maintenance. II —How to Prevent Overheating of 
Hydraulic Systems. A. R. Morse. Applied Hydraulics, Vol 
5, No. 3, March, 1952, pp. 59, 60, 95, illus. Methods and equip 
ment used for cooling oil in hydraulically operated machines. 

Application of Pneumatics for Aircraft De-Icing System. 
Applied Hydraulics, Vol. 5, No.3, March, 1952, pp. 102, 104, illus 


Flight Operating Problems (31) 
HIGH-SPEED FLIGHT 


High-Speed Flying. John D. Derry. Indian Airman, 6th 
Year, No. 1, January, 1952, pp. 5-12, 22, illus. Piloting tech 
niques. 


ICE PREVENTION & REMOVAL 


Aircraft Icing Research with the Rockcliffe Ice Wagon. 
Canada, National Aeronautical Establishment, Information Circu 
lar, January, 1952. 8 pp., illus. 

Instrumentation, personnel, and scope of operations of the 
R.C.A.F.-N.A.E. Rockcliffe Ice Wagon, a Canadair North Star 
transport aircraft that is adapted for icing research. Scope of 
research includes electro-thermal wing and propeller deicing 
studies and the measurement of cloud properties. 

Ice Accretion on Aircraft. Gt. Brit., Meteorological Office, 
Meteorological Reports No. 9 (Vol. II, No. 4), 1951. 36° pp., 
illus. 11 references. British Information Services, New York 
$0.50. An analysis of the meteorologic conditions of ice forma 
tion and of icing protection and prevention; deicing procedures 

Flight in Ice. I, II. Ross Smyth. Canadian Aviation, Vol 
25, Nos. 3, 4, March, April, 1952, pp. 34, 76, 78; 50, 76, 78-84 
11 references. 

Data about the formation of ice on aircraft, its effects, pre 
cautionary measures, and piloting procedures for flight under 
icing conditions and for using deicing systems. 

Airscrew De-Icing. Flight, Vol. 61, No. 2251, March 14, 1952, 
p. 291, illus. Design, by Rotol, Ltd., of the composite propeller 
blade that incorporates electric heating elements with each side 
of the leading edge. 

Application of Pneumatics for Aircraft De-Icing System. 
Applied Hydraulics, Vol. 5, No. 3, March, 1952, pp. 102, 104, illus 

Components and operation of the De-Icer system developed 
jointly by the Navy Bureau of Aeronautics, Douglas Aircraft Co., 
The B. F. Goodrich Co., and Eclipse-Pioneer Division of Bendix 
Aviation Corp., for the Douglas AD Skyraider. The system is 
solenoid operated, incorporates multiple small tubes actuated by 
twice the conventional air pressure, remains operative at high 
speeds, and does not disturb the flight characteristics of the air 
craft. 


WEATHER HAZARDS 


Why You Fly Thunderstorms the Way You Do. Patrick 
J. Harney. Aero Digest, Vol. 64, No. 2, February, 1952, pp. 78, 
80, 82, 84, 86, 88, 90, 92, 94, 96, 98, 99, illus. Piloting procedures 
for flights through thunderstorms, based on results of meteorolog 
ical and aeronautical research. 


Flight Safety & Rescue (15) 


Crashes Spur Action on Prop Reversals. F. Lee Moor: 
Aviation Week, Vol. 56, No. 10, March 10, 1952, pp. 63, 64 
Data on in-flight accidental reversals of the propellers of trans 
port aircraft; preventive measures. 

Fire-Fighting at Airports. J.L. Jacob. Interavia, Vol. 7, No 
3, March, 1952, pp. 162-165, illus. Prevention, detection and 
warning, and extinguishment of airport fires in buildings and air 
craft. 

Colonial’s “‘Personal’’ Path to Safety. George L. Christian 
Aviation Week, Vol. 56, No. 13, March 31, 1952, pp. 57, 58, illus 
Equipment and methods of maintenance and overhaul used by 
Colonial Airlines for accident reduction; safety record. 


Flight Testing (13) 


Naval Test-Flying. E. M. Brown. (Gt. Brit., Admiralty 
Bulletin No. 38.) The Engineer, Vol. 192, No. 5018, March 28, 
1952, p. 435. Flight, Vol. 61, No. 2253, March 28, 1952, pp. 358, 
359, illus. How acceptance trials are carried out; catapult, 
rocket, and arrester tests 


Fuels & Lubricants (12) 


The Oxidation, Decomposition, Ignition, and Detonation of 
Fuel Vapors and Gases. XIX—Optimum Timing of Compression 
or Spark Ignition As Determined by Adjustment of Compression 
Ratio; Acetaldehyde and Diethyl Ether As Engine Fuels. R.O 
King, E. J. Durand, A. B. Allan, and E. J. T. Hansen. Canadian 
Journal of Technology, Vol. 30, Nos. 2 & 3, February-March, 
1952, pp. 29-60, illus. 13 references. 

Equipment for Use with High-Strength Hydrogen Peroxide. 
Noah §. Davis, Jr., and John H. Keefe, Jr. American Rocket 
Society, Journal, Vol. 22, No. 2, March-April, 1952, pp. 63-69, 
illus. 4 references. Results of compatibility tests on various 
metals, plastics, and lubricants are applied to design techniques 
and methods of preparing equipment for H,Os. service. 

Calculation of Adiabatic Decomposition Temperatures of 
Hydrogen Peroxide Solutions. G.C. Williams, C. N. Satterfield, 
and H.$. Isbin. American Rocket Society, Journal, Vol. 22, No 
2, March-April, 1952, pp. 70-77, illus. 7 references. 


Instruments (9) 


A Simplified Analysis of Helicopter and Automatic Pilot Dy- 
namic Stability. I. John E. Burkam. American Helicopter, Vol 
25, No. 3, February, 1952, pp. 8-10, 14, illus. 

PAA’s Tourist Cabin, De Luxe Cockpit. Scott H. Reiniger 
Aviation Week, Vol. 56, No. 14, April 7, 1952, pp. 50, 53, 54, 55, 
56, illus. 

Details of the complete radio and navigation instrumentation 
and cockpit layout of P.A.A.’s tourist-service DC-6B transports 
The aircraft are equipped with both the Sperry Zero Reader and 
the Sperry approach coupler, along with other navigation and 
electronic instruments. 

Magnetic Tape Data-Recording Systems. Robert Endall 
Radio & Television News, Vo). 47, No. 3, March, 1952, Radio 
Electronic Engineering, pp. 3-6, 30, illus. Advantages and meth 
ods of recording information on magnetic tape; types, construc 
tion, and operation of systems in which it can be used. 

The Charactron. Joseph T. McNaney. (Institute of Radio 
Engineers, National Convention, New York, March 3-6, 1952 
Consolidated Vultee Aircraft Corp., March, 1952. 12 pp., illus 

Design and operation of a cathode-ray tube that displays data 
from high-speed communications systems and high-speed com 
puters 1,000 times faster than present mechanical methods; 
components; message codes; operation, printer control circuits, 
and apparatus of the Charactron-Xerographic printing mechanism 
that combines electronic and dry photographic techniques to 
provide high-speed printing on ordinary writing paper; data 
conversion. 

Brown Temperature Recorder with Convair Control. Bill 
Chana. Aero Digest, Vol.64, No.7, January, 1952, pp. 70,71, illus 

Control units developed by Convair for use with the Brown 
Flight Test Recorder that measures 144 temperatures in a test 
aircraft at the rate of 1 per sec. The Convair units, comsisting 
of a control panel and new thermocouple switch boxes, permit 
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more rapid scanning of test points, simplified data reduction co 
ordination, and automatic and manual switching. 


Laws & Regulations (44) 


Aeronautical Patent Law. John A. Eubank. Dickinson Law 


Review, Vol. 56, No. 2, January, 1952, pp. 143-157. 19 refer 
ences. 
Civil Air Regulations for Glider Pilots. Paul F. Bikle. Soa, 


ing, Vol. 16, No. 2, March-April, 1952, pp. 18-20. 


Machine Elements (14) 


BEARINGS 


Influence of Lubricant Viscosity on Operating Temperatures of 
75-Millimeter-Bore Cylindrical-Roller Bearing at High Speeds. 
E. Fred Macks, William J. Anderson, and Zolton N. Nemeth 
U.S., N.A.C.A., Technical Note No. 2636, February, 1952. 47 
pp., illus. 13 references. 

A size 215 cylindrical roller bearing in current use in an aircraft 
gas-turbine engine was used as the test bearing in an investigation 
of the effects of oil viscosity, oil flow, and oil inlet temperature on 
the operating characteristics of high-speed roller bearings. 


FASTENINGS 


How New Fuel Tank Sealer Works. George L. Christian 
Aviation Week, Vol. 56, No. 12, March 24, 1952, pp. 61, 62, illus 

Development and advantages of the Chan-O-Seal method by 
Rohr Aircraft Corp. for hermetic sealing of aircraft fuel tanks and 
other aircraft structures which provides a continuous network of 
sealant for skin joints by incorporating a channel on one of the 
two butting metal surfaces and of a related method, the Lock-O 
Seal, for bolts and rivets. 
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GEARS & CAMS 


Gear-Tooth Stresses and Rating Formulae. I, II. H. E 
Merritt. The Engineer, Vol. 193, Nos. 5015, 5016, March 7, 14, 
1952, pp. 341-343; 384-387, illus 

An examination of current knowledge about the determination 
of permissible loading of gear teeth for various types of gears and 
of the consistency of and empirical factors entering into methods 
for determining the load; design applications. 

Reaction Forces on Bevel Gear Drives. Paul F. Horbatt 
Product Engineering, Vol. 23, No. 3, March, 1952, pp. 199, 201, 
203, illus. Charts for determining the magnitude and direction 
of the reaction components that act axially and radially on gear 
teeth. 

Simplified Standards for Gears. W. A. Tuplin. The Engi 
neer, Vol, 193, No. 5017, March 21, 1952, pp. 394-397, illus. 


Materials (8) 


CERAMICS & CERAMALS 


Ceramic Coatings. Aircruft Production, Vol. 14, No. 161, 
March, 1952, pp. 107, 108, illus. Composition, method of appli 
cation, and uses of A-417 ceramic coating. 

Letters to the Editor: Discussion on ‘‘Resistance to Thermal 
Shock’’ by C. M. Cheng. E. Mayer. American Rocket Society, 
Journal, Vol. 22, No. 2, March-April, 1952, p. 98. 3 references 
Thermal shock failure in ceramic materials. 


CORROSION & PROTECTIVE COATINGS 


A Critical Look at Salt Spray Tests. F. L. LaQue. WVaterials 
& Methods, Vol. 35, No. 2, February, 1952, pp. 77-81, illus. 11 
references. Disadvantages and inaccuracies of the use of salt 
spray tests to measure the resistance of materials and finishes to 
corrosive environment. 

Corrosion of Aluminum. George W. Orton. U.S., ‘Central 
Air Documents Office (Army-Navy-Air Force), Technical Data 
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AVIATION 
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Digest, Vol. 17, No. 3, March, 1952, pp. 16-23, illus. 36 refer 
ences. Engineering principles involved in the corrosion of 
aluminum; methods for preventing corrosion. 

New Protective Treatment for Aluminum Simplifies Processing 
at Reduced Costs. R. Stricklen. Materials & Methods, Vol. 35, 
No. 2, February, 1952, pp. 91-95, illus. 

Properties, corrosion resistance, and methods of application of 
No. 14 (Al-Coat) to aluminum parts and to aluminum in contact 
with cathodic metals. A nonporous and amorphous chromate 
film is generated by a reaction that occurs when the Al part is 
immersed in the Iridite solution; the film, of a thickness of about 
0.0001 in., becomes an integral part of the metal. 

Corrosion of Magnesium Alloy ZK60A in Marine Atmosphere 
and Tidewater. Fred M. Reinhart. U.S., N.A.C.A., Technical 
Note No. 2632, February, 1952. 10 pp., illus. 

Selecting Hard Facing Materials to Resist Impact, Heat, 
Friction, and Abrasion. Howard S. Avery. Product Engineer 
ing, Vol. 23, No. 3, March, 1952, pp. 154-159, illus. 


METALS & ALLOYS 


Stratospheric Flight and Metallurgy. P.L. Teed. The Aero 
plane, Vol. 82, No. 2122, March 21, 1952, pp. 334, 335, illus. 
Chemical, physical, and mechanical properties of aircraft metals 
under the conditions of temperature changes and wind-speed 
variations at high altitudes. 

Creep Under Complex Stress Systems at Elevated Tempera- 
tures. A. E. Johnson. Institution of Mechanical Engineers, 
Proceedings, Vol. 164, No. 4, 1951, pp. 432-446, illus. 13 refer 
ences. 

Comparison, based on test data, of the complex stress creep 
characteristics of a cast 0.17 per cent carbon steel alloy tested at 
350°, 450°, and 550° C., RR.59 Al alloy tested at 150° and 200° 
C., Mg alloy containing 2 per cent Al tested at 20° and 50° C., 
and Nimonic 75 Ni-Cr alloy tested at 550° and 650° C. 

Fatigue Strengths of Aircraft Materials; Axial-Load Fatigue 
Tests on Notched Sheet Specimens of 24S-T3 and 75S-T6 Alu- 
minum Alloys and of SAE 4130 Steel With Stress-Concentration 
Factor 1.5. H.J.Grover, W.S. Hyler, and L. R. Jackson. U.S., 
N.A.C.A., Technical Note No. 2639, February, 1952. 22 pp., 
illus. 3 references. 

Thermal Shock Tests on Gas Turbine Materials. M. Bentele 
and C. §. Lowthian. Aircraft Engineering, Vol. 24, No. 276, 
February, 1952, pp. 32-38, illus. 12 references. A Study of the 
effects of severe temperature fluctuations on rotor blades and 
nozzle sections. 

Trends in Gas Turbine Engine Materials. R.H. Thielemann, 
J. C. Mertz, and W. P. Eddy, Jr. SAE Journal, Vol. 60, No. 4, 
April, 1952, pp. 58-63, illus. (Excerpts from a paper.) 

On the Empirical Law of Adhesive Wear. J. T. Burwell and 
C. D. Strang. Journal of Applied Physics, Vol. 23, No. 1, Janu 
ary, 1952, pp. 18-28, illus. 17 references. 

Measurements of the wear of rubbing steel surfaces as a func 
tion of load, distance of travel, and hardness under conditions 
that eliminated the effect of all factors except adhesion; investi 
gation of the laws of galling wear. The results obtained on the 
dependence of wear rate on normal stress are used to explain the 
characteristics of the running-in processes. 

Survey of Portions of the Cobalt-Chromium-Iron-Nickel 
Quarternary System. FE. L. Kamen and Paul A. Beck. U.S., 
N.A.C.A., Technical Note No. 2603, February, 1952. 62 pp., 
illus. 14 references. 

Boron Steel Development. D. L. McBride. SAE Journal, 
Vol. 60, No. 3, March, 1952, pp. 26-34, illus. 11 references. 
(Ixcerpts from a report.) 

An Investigation of Boron and Other Low-Alloy Steels. II. 
H. B. Knowlton. Steel Processing, Vol. 38, No. 3, March, 1952, 
pp. 131-138, illus. 

Materials Engineering File Facts No. 222: Boron Treated 
Types of Alternate Steels. A/aterials & Methods, Vol. 35, No. 2, 
February, 1952, pp. 127, 129. 

Plating High-Tensile Steels. H. Cann and V. F. Henley. 
Aircraft Production, Vol. 14, No. 161, March, 1952, pp. 87, 88. 
Methods of producing electrodeposits on steels having an ulti 
mate tensile strength exceeding 65 tons per sq.in. 

Carbon Steels Successfully Welded by Inert-Gas-Shielded 
Metal Arc Process. H. T. Herbst and T. McElrath, Jr. Ma 
terials & Methods, Vol. 35, No. 2, February, 1952, pp. 86, 87, illus 

Creep in Metals. A. D. Schwope, F. R. Shober, and L. R 
Jackson. U.S., N.A.C.A., Technical Note No. 2618, February, 


JULY, 1952 


1952. 52 pp., illus. 25 references. Apparatus, test procedure, 
and results of a study of creep in single crystals of high-purity 
aluminum. 

Survey of the Chromium-Cobalt-Nickel Phase Diagram at 
1200° C. W. D. Manly and Paul A. Beck. U.S., N.A.C.A., 
Technical Note No. 2602, February, 1952. 45 pp., illus. 6 refer 
ences. 

Temperature /Resistance Chart for Electrical Copper. A. E 
Maine. Electronic Engineering, Vol. 24, No. 289, March, 1952, 
p. 111, illus. 

Forming Titanium. Aircraft Production, Vol. 14, No. 161, 
March, 1952, pp. 74, 75, illus. Ryan Aeronautical Co.’s experi 
mental work on aircraft-engine exhaust-systems. 

Metallurgy of Titanium. H. D. Kessler and M. Hansen 
The Frontier, Vol. 15, No. 1, March, 1952, pp. 4-7, 16-18, illus. 


NONMETALLIC MATERIALS 


Doped Fabric. Simon Williams. Aero Digest, Vol. 64, No. 2, 
February, 1952, pp. 100-107, illus. Development of an analytic 
procedure for predicting the failure of coated fabric surfaces. 

Better Ways of Evaluating Properties of Plastics. Rolf 
Buchdahl and L. F. Nielsen. Product Enginecring, Vol. 23, No 
3, March, 1952, pp. 130-134, illus. 7 references. Instruments 
and methods for testing and evaluating the mechanical proper 
ties of plastics in terms of their physical characteristics. 

CR-39 vs. Methyl Methacrylate at Elevated Temperatures in 
Double Glazed Units. O. D. Englehart. Pittsburgh Plate Glass 
Co., Report No. 1263, April 6, 1943. 8 pp., illus. 

Materials & Methods Manual No. 79: Plastics As Alternate 
Materials. T. C. Du Mond. Materials & Methods, Vol. 35, 
No. 2, February, 1952, pp. 101-124, illus. Properties, types, 
classes, and applications of plastics; substitution of plastics for 
scarce metals. 

Silicone Rubber for High-Speed Flight. Burton B. White. 
Aero Digest, Vol. 64, No. 1, January, 1952, pp. 34, 36, 38, 42, 44, 
$7, illus. 


Meteorology (30) 


A Vertical Shaft for the Production of Thick Artificial Clouds 
and for the Study of Precipitation Mechanics. Ross Gunn 
Journal of Applied Physics, Vol. 23, No. 1, January, 1952, pp 
1-5, illus. 3 references. 

Equipment and operation of a laboratory for the production of 
artificial clouds and for the study of the precipitation mechanism 
that was constructed in a vertical mine shaft by the U.S. Weather 
Bureau; preliminary data on droplet size distribution. 

Ice Accretion on Aircraft. Gt. Brit., Meteorological Office, 
Veteorological Reports No. 9 (Vol. II, No. 4), 1951. 36 pp., illus 
11 references. British Information Services, New York. $0.50 

An analysis of the properties of air and water in relation to the 
types and amount of ice that form during the icing of airframes 
and engines; meteorological situations in which icing occurs 

Atmospheric Oscillations and the Temperature Profile of the 
Upper Atmosphere. Luigi G. Jacchia and Zdenék Kopal. Jour 
nal of Meteorology, Vol. 9, No. 1, February, 1952, pp. 13-23, illus 
17 references. 

Cu-Nim Quest. Flight, Vol. 61, No. 2252, March 21, 1952, 
pp. 312, 313, illus. Methods of cumulus-nimbus penetration and 
data obtained by the R.A.F. No. 1801 Meteorological Flight unit 
on the intertropical front. 


A High Speed Chronograph and Its Application to the Time of 
Flight of Cosmic Rays. V. C. Officer. Australian Journal of 
Physics, Series A, Physical Sciences, Vol. 4, No. 4, December, 
1951, pp. 526-5438, illus. 5 references. 

Galactic Radiation at Radio Frequencies. IV—The Distribu- 
tion of Radio Stars in the Galaxy. J. B. Bolton and K. C 
Westfold. Australian Journal of Scientific Research, Series A, 
Physical Sciences, Vol. 4, No. 4, December, 1951, pp. 476-488, 
illus. 20 references. 

Observations of Galactic Radiation at Frequencies of 1210 and 
3000 Mc/s. J. H. Piddington and H. C. Minnett. Australian 
Journal of Scientific Research, Series A, Physical Sciences, Vol. 4, 
No. 4, December, 1951, pp. 459-475, illus. 27 references. 
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TIME-SAVING 


KEEPS PLANES ON SCHEDULE BY ELIMINATING 
HIT AND MISS TROUBLE SHOOTING 


Even before the wheels touch the runway, the igni- 
tion fault has been pin-pointed and a maintenance 
crew stands by to make a fast repair. Minutes later 
the ship departs on schedule. The fast, certain repair 
job was possible because the trouble shooting was 
done in flight, by the operator of a Bendix Ignition 
Analyzer. While making a routine check of several 
plugs the scope reading showed a trouble pattern. 
The operator quickly analyzed the location and 
seriousness of the trouble and the word was radioed 
ahead. Meanwhile, the pilot reduced power of the 
malfunctioning engine to cool it in flight and ready 
it for maintenance. Just such a case as this is the 


reason why one airline has reduced turn-around time The Bendix Ignition Analyzer is available for either airborne 
by 18% with the Bendix Ignition Analyzer. It can or portable-airborne installations. It can be used with either 
do the same for you and much more besides. high or low tension magneto or battery ignition. It is the 
ignition analyzer that can predict spark plug failure before 
Write us for free literature concerning it occurs . . . make an efficient check of more than one 
the Bendix Ignition Analyzer. spark plug at a time and do so on a large, easy to read 
2 screen .. . yet it costs less than comparable analyzers. 
SCcINTILLA MAGNETO DIVISION OF 
SIDNEY, NEW YORK Th 


AVIATION CORPORATION 
Export Sales: Bendix International Division, 72 Fifth Avenue, New York 11, N. Y. 
FACTORY BRANCH OFFICES: 117 E. Providencia Avenue, Burbank, California * Stephenson Building, 6560 Cass Avenue, Detroit 2, Michigan 
Brouwer Building, 176 W. Wisconsin Avenue, Milwaukee, Wisconsin * 582 Market Street, San Francisco 4, California 
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The Position and Movement on the Solar Disk of Sources of 
Radiation at a Frequency of 97 Mc/s. I-—Equipment. II 
Noise Storms. A. G. Little and Ruby Payne-Scott. Australian 
Journal of Scientific Research, Series A, Physical Sciences, Vol. 4, 
No. 4, December, 1951, pp. 489-525, illus. 38 references. 

Letters to the Editor: Energy from the High Atmosphere. 
N.C. Gerson. American Rocket Society, Journal, Vol. 22, No. 2, 
March-April, 1952, pp. 98, 99. 2 references. Examples of the 
extraction of energy from the atmosphere above 80 kin.; utiliza 
tion of this energy by a rocket. 


Military Aviation (24) 


Low Level Flight and Low Level Attack. (Flugwehr und 
Technik, No. 12, 1946, pp. 307-311.) Cornell Aeronautical 
Laboratory, Inc., Translation, January, 1952. 10 pp. 

Analysis of German war experiences using low-level flight and 
attack; disadvantages of low-level attack as a tactical maneuver; 
low-level attack tactics of the Allies and an evaluation of the 
results. 

The Jet Bomber Confounds the Air Strategists. P. M 
Gallois. Interavia, Vol. 7, No.3, March, 1952, pp. 127-131, illus 
investigation of the problems of bomber strategy; tactical 
advantages of the light bomber; superiority of the jet bomber 
Gver the jet fighter. 


Missiles (1) 


The Effect of Nonlinear Aerodynamic Characteristics on the 
Dynamic Response to a Sudden Change in Angle of Attack. 
Telford W. Oswald. Journal of the Aeronautical Sciences, Vol 
19, No. 5, May, 1952, pp. 302-316, illus. 6 references. 

Analysis of the effect of nonlinear variation of lift and pitching 
moment with angle of attack on the dynamic response to a step 
function input in angle of attack, assuming a missile flight path 
of constant speed and altitude. 

Circuit Stability in Guided Missiles. R. L. Kelly. Elec 
tronics, Vol. 25, No. 3, March, 1952, pp. 133-135, illus. Proper 
design of circuits and components results in maximum reliability 
of the systems. 

Celestial Guidance for Missiles. James G. Strong. Aero 
Digest, Vol. 64, No. 1, January, 1952, pp. 20-25, illus. 

Principles of celestial star-tracking guidance systems for 
missiles; tracking mechanism; advantages of back-tracking and 
solar-tracking; landing the missile on the target. 

Simultaneous A-M and F-M in Rocket Telemetering. \V 
Cullen Moore. Electronics, Vol. 25, No. 3, March, 1952, pp 
102-105, illus. 9 references. 


Navigation (29) 


Celestial Guidance for Missiles. James G. Strong. Aero 
Digest, Vol. 64, No. 1, January, 1952, pp. 20-25, illus. Basic 
principles of star navigation; application as a guidance system 
for missiles. 


Parachutes 


WADC Develops Lightweight, Automatic-Opening Parachute. 
U.S., Central Air Documents Office (Army-Navy-Air Force), Tech 
nical Data Digest, Vol. 17, No. 3, March, 1952, p. 12, illus. 

Automatic-opening personnel parachute weighs 22 Ibs. and is 
28 ft. in diameter; twelve conical-shaped guide surfaces that ex 
tend down from the canopy reduce oscillation and lower the open 
ing shock. 


Photography (26) 


Photographic Techniques Applied to Combustion Studies 
Two-Dimensional Transparent Thrust Chamber. John H 
Altseimer. American Rocket Society, Journal, Vol. 22, No. 2 
March-April, 1952, pp. 86-91, 103, illus. 1 reference. 

Photographic equipment and techniques for rocket motor com 
bustion chamber studies, using a transparent thrust chamber 
Motion pictures were taken of the combustion process at 2,000 
and 3,000 frames per sec., using an Eastman Type III, 16-mm. 
motion picture camera. 


Power Plants 


JET & TURBINE (5) 


Application of Linear Analysis to an Experimental Investiga- 
tion of a Turbojet Engine with Proportional Speed Control. 
Marcel Dandois and David Novik. U.S., N.A.C.A., Technical 
Vote No. 2642, February, 1952. 38 pp., illus. 8 references 

Comparison of data from analytical and sea-level investigations 
of a turbojet engine with proportional speed control to evaluat« 
the adequacy of linear analysis and synthesis techniques for pre 
dicting the stability and response of the controlled engine. 

Design of Turbojet Engine Controls. J. F. Engelberger 
lero Digest, Vol. 64, No. 1, January, 1952, pp. 60-62, 64-68, 
illus. Complexity of turbojet engine control systems; design 
techniques; problems in obtaining fast response of control de 
vices. 

Investigation of Frequency-Response Characteristics of Engine 
Speed for a Typical Turbine-Propeller Engine. Burt L. Taylor, 
111, and Frank L. Oppenheimer. (U.S., N.A.C.A., Technical 
Note No, 2184, 1950.) U.S., N.A.C.A., Report No. 1017, 1951 
11 pp., illus. 2 references. Superintendent of Documents, 
Washington. $0.20 

Flying in Step. Flight, Vol. 61, No. 2252, March 21, 1952, pp 
328, 329, illus. Components, design, and operation of the auto 
matic system developed by Rotol, Ltd. for synchronizing the 
speed of the power plants of multiengined turbojet aircraft 

The Turbo Compound Engine for Over-Ocean and Trunkline 
Transports. Curtiss-Wright Corp., Wright Aeronautical Division, 
December, 1951. 14 pp., illus. Specifications and operating 
details of the Wright 18-cylinder, 3-turbine, 3,250-hp. Turbo 
Compound engine. 

French Nene Afterburner. Paul H. Wilkinson. Aviation 
Age, Vol. 17, No. 3, March, 1952, pp. 34, 35, illus. 

Development, design, and operation of the afterburner for the 
Hispano-Suiza Nene turbojet engine that will be used in a new 
series of French Air Force interceptors. The afterburner: raises 
the static thrust to 6,500 Ibs. at take-off. 

Afterburner. Robert McLarren. Aero Digest, Vol. 64, No. 2, 
February, 1952, pp. 60, 62-66, 68, 70, 72, 74, 76, illus. 8 refer 
ences. Problems in afterburner design; performance charac 
teristics; typical installations. 

Jet Ignition Systems. L. J. Elliot. Aero Digest, Vol. 64, No. 
2, February, 1952, pp. 28-82, 34, 36, 38, 42, 46, 48, 50, illus 

Outline of the development of ignition system for jet engines 
by the Scintilla Magneto Division of Bendix Aviation Corp.; 
characteristics and performance of the systems. 

Thrust Augmentation. I. S.G. Allerton. Society of Licensed 
Aircraft Engineers, Journal, Vol. 1, No. 1, January, 1952 (Tech 
nical Instructor, Vol. 7, No. 1), pp. 15, 10, illus. Thrust augmen 
tation on jet engines through the use of a ducted fan. 

Performance of Axial Flow Turbines. D. G. Ainley. Gr 
Brit., National Gas Turbine Establishment, Report No. R. 38, 
September, 1948. 53 pp., illus., folding charts. 6 references 

Survey of the development of the aerodynamic design of gas 
turbines from steam turbines and of some recent experimental 
data on turbine performance; effects of high Mach Number and 
t low Reynolds Number on the overall characteristics of high and 
low reaction turbines. A technique is presented for adequate 
full-scale testing of turbines 


RECIPROCATING (6) 


National Puts Automatic Spark Advance to Use. N. Richard 
Sawyer. Aviation Age, Vol. 17, No. 3, March, 1952, p. 36, illus 

Results of flight tests by National Airlines of the Pratt & 
Whitney Automatic Spark Advance System on its DC-4, R 
20025D-13G engines; schematic diagram and operation of the 
system 


ROCKET (4) 


Combustion Studies with a Rocket Motor Having a Full 
Length Observation Window. Kurt Berman and Stanley E 
Logan. American Rocket Society, Journal, Vol. 22, No.2, March 
April, 1952, pp. 78-85, 1038, illus. 1 reference. 

Photographic investigation and results of combustion studies 
in a 3-in. diameter chamber, 1,200-lb. thrust rocket motor with a 

by 8?'/j-in. window, using a 35-mm. General Radio continu- 
ous camera and a Fastax high-speed movie camera. Results 
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INFORMATION 
on positions at 


NORTHROP 


Northrop Aircraft, Inc. is engaged 
in vitally important projects in 
scientific and engineering 
development, in addition to aircraft 
production. The program is 
diversified, interesting and long- 
range. Exceptional opportunities 
await qualified individuals. 


The most responsible positions 
will go to top-caliber engineers 
and scientists. However, a number 
of excellent positions exist for 
capable, but less experienced, 
engineers. Some examples of the 
types of positions now open are: 
ELECTRONIC PROJECT ENGINEERS... 
ELECTRONIC INSTRUMENTATION 
ENGINEERS...RADAR ENGINEERS... 
FLIGHT-TEST ENGINEERS... 
STRESS ENGINEERS... 
AERO- AND THERMODYNAMICISTS... 
SERVO-MECHANISTS ... POWER-PLANT 
INSTALLATION DESIGNERS... 
STRUCTURAL DESIGNERS... 
ELECTRO-MECHANICAL DESIGNERS... 
ELECTRICAL INSTALLATION 
DESIGNERS. 


Qualified engineers and 
scientists who wish to locate per- 
manently in Southern California 
are invited to write for further 
information regarding these 
interesting, long-range positions. 
Please include an outline of 
your experience and training. 


Allowance for travel expenses. 


Address correspondence to 
Director of Engineering, 
Northrop Aircraft, Inc. 
1005 E. Broadway, 


Devastating armament, advanced search and navigation 
equipment and high speed make the Air Force’s new Northrop 
F-89 Scorpion a powerful defensive weapon. Like the 
Northrop Black Widow P-61 of World War II, the Scorpion 
was designed from the outset to do a specialized job superlatively 
~vell. This new all-weather interceptor is another product of the 
long experience of Northrop’s top designers and craftsmen. 


NORTHROP AIRCRAFT, INC. 


HAWTHORNE CALIFORNIA 


Hawthorne, California 


PIONEER BUILDERS OF NIGHT AND ALL-WEATHER FIGHTERS 
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from four test runs present data on three different types of injec 
tor heads during both stable and unstable operation. 

Photographic Techniques Applied to Combustion Studies 
Two-Dimensional Transparent Thrust Chamber. John H 
Altseimer. American Rocket Society, Journal, Vol. 22, No. 2, 
March-April, 1952, pp. 86-91, 103, illus. 1 reference. 

Results of photographic studies of the combustion process in a 
transparent thrust chamber. Five different injector types were 
studied, using a liquid bipropellant system. 

Steady-State One-Dimensional Flow in Rocket Motors. 
E. W. Price. Journal of Applied Physics, Vol. 23, No. 1, January, 
1952, pp. 142-146, illus. 5 references. 

A combined numerical and graphic method of analyzing flow 
problems in solid propellant rocket motors. Solutions are pre 
sented for the case of JPN ballistite propellant which give the 
equilibrium distributions of pressure, density, velocity, and 
temperature of the gas stream and burning rate of the solid pro 
pellant as functions of parameters of propellant charge and flow 
channel geometry. 

Liquid Propellant Rockets and Their Applications. J. Hum- 
phries. Machinery Lloyd, Overseas Edition, Vol. 23, No. 24, 
November 24, 1951, pp. 68-71, 73, 75, 77, 79, illus. A review of 
the method of operation of liquid propellant rocket motors; de 
sign problems; applications. 

Propulsion by Rocket. S. Allen. Canadian Aviation, Vol. 25, 
No. 3, March, 1952, pp. 27, 55, 56, 58, 60, 62, illus. Design, 
operation, and evaluation of the Armstrong-Siddeley Snarler 
liquid-fuel rocket motor; its use on the Hawker P. 1072; rocket 
fuel system. 


Production (36) 


Elements of the Industry. Aircraft, Vol. 14, No. 3, March, 
1952, pp. 26-28, 30, 32, 34, 36, 37, 41, 42, 44, 66, 67, 69, illus 
Facilities and equipment of Canadian aircraft and engine com 
panies; projects in development and production stages. 

A Report on Canada’s Aircraft Industry. Aircraft, Vol. 14, 
No. 3, March, 1952, pp. 18-20, 22, 24, 70, 71, illus. 

Capacity and Location of Soviet Aircraft Plants. 
Age, Vol. 17, No. 3, March, 1952, pp. 6-17, illus. 

Comparison of Soviet aircraft production requirements for 
raw materials, tools, and manpower with the resources actually 
available. A map shows the location of air frame and jet- and 
piston-engine manufacturing plants. 

Redux in the (de Havilland) Comet. Aero Research Technical 
Notes, Bulletin No. 110, February, 1952. 8 pp., illus. Construc- 
tion techniques using the Redux metal-to-metal bonding process 

Forging Blades for Avro Orenda Precise Operation. Canadian 
Aviation, Vol. 25, No. 3, March, 1952, pp. 28, 29, 50, 53, 55, illus. 

Stretch-Forming. I--Construction and Operation of the 
Sheridan Longitudinal Machine; Forming Technique. 4A ircra/t 
Production, Vol. 14, No. 161, March, 1952, pp. 77-84, illus., 
cutaway drawings. 

Specialty Die Designs for Stamping and Forming. I-- The 
Marform Process. Lester F. Spencer. 
38, No. 3, March, 1952, pp. 121-127, illus. 5 references. 

Theory of Electric Spark Machining. E. M. Williams. Elec- 
trical Engineering, Vol. 71, No. 3, March, 1952, pp. 257-260, 
illus. 13 references. Theory, circuit, construction, and opera- 
tion of electric-spark cutting equipment for machining hard 
metals; comparison of theory with experiment. 

Blade Construction Processes. O. L. L. Fitzwilliams. Heli- 
copter Association of Great Britain, Journal, Vol. 5, No. 3, Octo- 
ber—December, 1951, pp. 358-361, illus. Design, facilities, and 
method of machining and producing the metal rotor blades for 
the Westland-Sikorsky $.51 and $.55 helicopters. 

Blade-Profiling; Pratt and Whitney Eight-Spindle Duplicating 
Machine. Aircraft Production, Vol. 14, No. 161, March, 1952, 
p. 76, illus. 

New Horizons for Aero Machinery. Malcolm F. Judkins. 
SAE Journal, Vol. 60, No. 4, April, 1952, pp. 49, 52, illus. Re- 
port of the S.A.E. Aircraft Production Panel on Machinery. 

Spotwelding Highly Stressed Aluminum and Magnesium 
Assemblies. A. Schoellerman and §S. Jenkins. Product Engi- 
neering, Vol. 23, No. 3, March, 1952, pp. 185-188, illus. 

Fir-Tree Form Inspection. Aircraft Production, Vol. 14, No. 
161, March, 1952, pp. 89-95, illus. 

Development of a high-speed semiautomatic multidimensional 
inspection unit by the Sigma Instrument Co. Ltd., for checking 
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the fir-tree root-form of gas-turbine blades. The unit incor 
porates a number of linear-scale gaging heads and can simultane 
ously inspect 13 points of the blade-root. 

Building the Brabazon; Some Production Problems Encoun- 
tered in the Manufacture of a Very Large Prototype. F. J. 
Chard. Aircraft Production, Vol. 14, No. 161, March, 1952, pp 
100-106, illus. 

Building World’s Biggest Bombers. Automotive Industries, 
Vol. 106, No. 7, April, 1952, pp. 38-41, 82, illus. Equipment, 
facilities, and production methods for the B-36 at Convair’s Fort 
Worth plant. 

Convair 340 on the Line. Aviation Week, Vol. 56, No. 12, 
March 24, 1952, pp. 52, 53, illus. Production and assembly 
techniques. 


Propellers (11) 


Readers’ Forum: Extension of ‘‘The Dynamic Effects in 
Rotor Blade Bending’’ by A. H. Flax and L. Goland. Robert 
A. Rogers. Journal of the Aeronautical Sciences, Vol. 19, No. 5, 
May, 1952, pp. 349, 350, illus. Extension to the case of a rotating 
propeller where the blades may be near resonance 


Reference Works (47) 


Aviation Business Directory of Greater New York. Vol. 4, 
No. 1, Winter, 1952. 50 pp., illus. An alphabetically arranged 
directory of the names, addresses, and telephone numbers of 
aviation firms, services, and government offices in the greater 
New York area. 

British Military Aircraft. Zhe Aeroplane, Vol. 82, No. 2123 
March 28, 1952, pp. 358-382, illus. 

Photographs and specifications of R.A.F. and R.N. aircraft; 
R.A.F. squadron insignia; list of nations that use, or build under 
license, British military aircraft types. 

The British Independent Operators. The Aeroplane, Vol. 82, 
No. 2121, March 14, 1952, pp. 305-309, illus. 

A directory that gives a short summary of the history and de 
velopment of each of the independently operated British airlines 
and includes their names, registered addresses, main bases, air 
craft types and number, numbers of staff and pilots, and miles 
flown in 1951. 

13th Annual Directory. 
1952. 160 pp., illus. 

Specifications, performance, and photographs of U.S. military, 
transport, and personal aircraft; helicopters, reciprocating and 
jet power plants; and propellers. Alphabetical lists of company 
addresses and key personnel of air-frame, power-plant, and ac 
cessories manufacturers. Directory of manufacturers of 
borne accessories classified alphabetically under product listings 

Annual Air Transport Issue. American Aviation, Vol. 15, No. 
44, April 28, 1952. 150 pp., illus. 

Review of U.S. air transport economics, operations, mainte 
nance, equipment, and air traffic; international air transport sta 
tistics; transport aircraft of the world; directory of the world’s 
air lines which lists the corporate name, address, equipment, 
number of employees, and number of pilots of each air line. The 
13th Air Transport Facts and Figures, compiled by the Air Trans 
port Association of America, is included. 

34th Annual Statistical Issue. Automotive Industries, Vol. 106, 
No. 6, March 15, 1952. 576 pp., illus. Includes aviation data: 
aircraft and engine production, shipments, civil aircraft registra 
tions and shipments; airport registrations. 


Aero Digest, Vol. 64, No. 3, March, 


Rotating Wing Aircraft (34) 


Whirling Wings. I, II. Ronald A. Keith. Canadian Aviation, 
Vol. 25, Nos. 3, 4, March, April, 1952, pp. 22-26, 70; 52, 54, 62, 
65, illus. Review of the U.S., British, and Canadian helicopter in 
dustry. 

Military Aspects of the Transport Helicopter. F. N. Piasecki 
Helicopter Association of Great Britain, Journal, Vol. 5, No. 3, 
October-December, 1951, pp. 311-325, Discussion, pp. 326-329, 
illus. 28 references. Abridged version of a paper. 

Hiller 360 Agricultural Helicopter. Esso Air World, Vol. 4 
No. 4, January-February, 1952, pp. 106, 107, illus. 

Airworthiness in the Presence of Vibrations. R.H. Warde. 
Helicopter Association of Great Britain, Journal, Vol. 5, No. 1 
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It’s been a fast 10 years for PESCO too! 


~«. keeping up with G. E. 
Jet development 


-WARNER CORPORATION 
ORTH MILES ROAD 


When General Electric completed America’s 
first aircraft jet engine in 1942, and jet-powered 
flight became a reality, a PESCO fuel pump 
made certain that it was fed all the fuel it needed. 
During the 10 years since then, PESCO has 
designed and built a pump model for each jet 
engine model that General Electric has developed. 
PESCO is proud of this record . . . a record of 
design, engineering and production that 
has more than kept pace with the fast develop- 
ment of the jet engine. 
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The Finest 
ELECTRICAL 
CONNECTOR 


MONEY CAN 


ad 
ry 
SCI VELEX assures 
YOU PEAK PROTECTION 
AGAINST CIRCUIT FAILURE 


When operating conditions demand an electrical 
connector that will stand up under the most rugged 
requirements, always choose Bendix Scinflex Elec- 
trical Connectors. The insert material, an exclusive 
Bendix development, is one of our contributions to 
the electrical connector industry. The dielectric 
strength remains well above requirements within 
the temperature range of —67°F to +275°F. It makes 
possible a design increasing resistance to flashover 
and creepage. It withstands maximum conditions 
of current and voltage without breakdown. But 
that is only part of the story. It’s also the reason 
why they are vibration-proof and moisture-proof. 
So, naturally, it pays to specify Bendix Scinflex 
Connectors and get this extra protection. Our sales 
department will be glad to furnish complete infor- 
mation on request. 


© Moisture-Proof ¢ Radio Quiet ¢ Single Piece Inserts ¢ Vibration-Proof « 
Light Weight e High Insulation Resistance e High Resistance to Fuels 
and Oils ¢ Fungus Resistant ¢ Easy Assembly and Disassembly « 
Fewer Parts than any other Connector ¢ No additional solder required. 


BENDIX SCINFLEX 


ELECTRICAL CONNECTORS 


SCINTILLA MAGNETO DIVISION of 


SIDNEY, NEW YORK 
AVIATION CORPORATION 
Export Sales: Bendix International Division, 72 Fifth Avenue, New York 11, N. Y. 
FACTORY BRANCH OFFICES: 118 E. Providencia Ave., Burbank, Calif. © Stephenson 
Bidg., 6560 Cass Ave., Detroit 2, Michigan © Brouwer Bidg., 176 W. Wisconsin 
Avenue, Mil kee, Wi in © 582 Market Street, San Francisco 4, California 


April-June, 1951, pp. 209-212, Discussion, pp. 218-225. Test pro 
cedure for prototype helicopters under conditions of vibration; 
methods of maintaining helicopter airworthiness. 

The Fatigue Problem with Emphasis on the Airworthiness 
Aspect. J.K. Williams. Helicopter Association of Great Britain, 
Journal, Vol. 5, No. 1, April-June, 1951, pp. 213-218, Discussion, 
pp. 218-225. 

A Brief Survey of Characteristic Vibration Sources in Helicop- 
ters. J.Shapiro. Helicopter Association of Great Britain, Journal, 
Vol. 4, No. 4, January—March, 1951, pp. 192-196, Discussion, pp 
196-201. 

Some Operational Aspects of Helicopter Vibration. A. Mc 
Clements. Helicopter Association of Great Britain, Journal, Vol 
4, No. 4, January—March, 1951, pp. 183-191, Discussion, pp. 196 
201, illus. 8 references. Problems and sources of noise and 
mechanical vibration in helicopters. 

Some Present and Future Aspects of Helicopter Piloting. J.S 
Fay. Helicopter Association of Great Britain, Journal, Vol. 4, No 
4, January—March, 1951, pp. 137-171, Discussion, pp. 171-182, 
illus. 6 references. 

The Pressure-Jet Helicopter—Performance Data and Operat- 
ing Experience. Igor B. Bensen. Aeronautical Engineering 
Review, Vol. 11, No. 6, June, 1952, pp. 41-51, illus. 7 refer 
ences. 

Results of a detailed evaluation study of a captured German 
helicopter that utilized the Doblhoff pressure-jet propulsion sys 
tem; specifications and performance data; thermodynamics of 
the propulsion system. 

Some Aerodynamic Aspects of Rotor Blade Design. H. B 
Squire. Helicopter Association of Great Britain, Journal, Vol. 5, 
No. 3, October-December, 1951, pp. 331-339, Discussion, pp. 351 
353, illus. 14 references. A survey of the effects of taper and 
twist, stalling, compressibility, and the thickness, section, and 
surface condition of the airfoil on rotor-blade design. 

Tuning the Rotor. K. W. Turner. Helicopter Association of 
Great Britain, Journal, Vol. 5, No. 3, October-December, 1951, 
pp. 362-369, illus. Methods of measuring and adjusting r.p.m., 
vibration, and stability of a three-blade rotor under operating 
conditions. 

An Investigation of Bending-Moment Distribution on a Model 
Helicopter Rotor Blade and a Comparison with Theory. John R 
Meyer, Jr. U.S., N.A.C.A., Technical Note No. 2626, February, 
1952. 91pp.,illus. 5 references. 

General Principles of the Structural Design of Helicopter 
Blades. J. B. B. Owen. Helicopter Association of Great Britain, 
Journal, Vol. 5, No. 3, October-December, 1951, pp. 340-351, 
Discussion, pp. 351-358, illus. 

Blade Construction Processes. O. L. L. Fitzwilliams. Heli 
copter Association of Great Britain, Journal, Vol. 5, No. 3, Octo 
ber—December, 1951, pp. 358-361, illus. Design, facilities, and 
method of machining and production of the metal rotor blades for 
the Westland-Sikorsky S.51 and helicopters. 

The Construction of Resin-Bonded Composite Type Rotor 
Blades, etc. E. P. King. Helicopter Association of Great Britain, 
Journal, Vol. 5, No. 3, October-December, 1951, pp. 373-381, 
illus. 7 references. Structural and aerodynamic advantages of 
resin-bonded composite metal-wood or metal-fiber helicopter 
blades; design and assembly processes. 

Jet-Propelled Rotor-Blade Construction. F. L. Hodgess 
Helicopter Association of Great Britain, Journal, Vol. 5, No. 3, 
October-December, 1951, pp. 354-357, illus. 2 references. 

The Manufacture of Wooden Helicopter Blades. N.B. Morris 
Helicopter Association of Great Britain, Journal, Vol. 5, No. 3, 
October-December, 1951, pp. 370-372, illus. 

Readers’ Forum: Attachment of Rotor Blades by Laminated 
Elastic Straps. Kurt H. Hohenemser. Journal of the Aero- 
nautical Sciences, Vol. 19, No. 5, May, 1952, p. 350. 4 references 
Development of a criterion for avoiding chordwise self-excited 
mechanical oscillations of rotor blades in designing the strap at- 
tachment. 

A Simplified Analysis of Helicopter and Automatic Pilot Dy- 
namic Stability. I. John E. Burkam. American Helicopter, Vol. 
25, No. 3, February, 1952, pp. 8-10, 14, illus. 

NACA Probes into Tandem-Rotor Control. David A. Ander- 
ton. Aviation Week, Vol. 56, No. 11, March 17, 1952, pp. 19, 20, 
23, illus. 

Test instruments and data on the Piasecki HRP-1 twin-rotor 
helicopter that has a metal strip around the forward fuselage 
which acts as a spoiler and makes the flow turbulent along the 
fuselage and increases the static stability in yaw. 
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AIRCRAFT 


ACCESSORY 
DRIVES 


Design 
Development 
Prototype Production 


Quantity Production 


Just a few of the many drives produced 
by Western Gear Works for aircraft-engine 
accessories are illustrated on this page. 


GEAR DRIVES by 
WESTERNGEAR & 


Western Gear provides engineering 
and production on all types of gear 
drives and gear products for air- 
borne or ground use in the aircraft 
industry. Send for Aircraft Actu- 
ator Bulletin #4811, or Aircraft 


Equipment Bulletin #4801, or both, 
on your company letterhead. 


Manufacturers of PACIFIC-WESTERN Gear (S. F 
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Pacific Gear & Tool Works 
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The Measurement of Vibration. G. E. Bennett. Helicopter 
Association of Great Britain, Journal, Vol. 5, No. 1, April-June, 
1951, pp. 206-209. Problems in the choice of instruments for 
measuring helicopter vibration in ground-resonance and flight 
tests. 

General Handling Tests of the Sikorsky R-4B Helicopter 
(Hoverfly Mk. 1). W. Stewart. Gt. Brit., Aeronautical Research 
Council, Reports and Memoranda No. 2431, 1951 (October, 1946). 
21 pp., illus. British Information Services, New York. $1.25 
Flight-test program and results to assess general handling charac- 
teristics of the Sikorsky R-4B helicopter. 


Sciences, General (33) 


MATHEMATICS 


The Oscillating Wing in a Subsonic Flow. Netherlands, 
Mathematisch Centrum, Amsterdam, Report No. R 53, Int. 1-8, 
1949-1951. 182 pp., illus., tables. 3 references. 

Mathematical theory and computations; derivations of the 
Fourier expansions; development of the Fourier coefficients B,,‘” 
in factorial series; numerical values of B,,‘” and the characteris 
tic values b, of odd Mathieu functions se,(x); definitions of the 
integrals involved in these computations; expansion of B,,‘” and 
(yn into power series; numerical values for the real and imaginary 
parts of the functions. 

A Note on Bounds of Multiple Characteristic Roots of a Matrix. 
P. Stein. U.S., National Bureau of Standards, Journal of Re 
search, Vol. 48, No. 1, January, 1952, pp. 59, 60. 1 reference. 
(Also available as Research Paper No. 2284. Superintendent of 
Documents, Washington. $0.05.) 

Solution of Ax = ABx. M. R. Hestenes and W. Karush. 
U.S., National Bureau of Standards, Journal of Research, Vol. 47, 
No. 6, December, 1951, pp. 471-478: 3 references. (Also avail- 
able as Research Paper No. 2275. Superintendent of Documents, 
Washington. $0.10.) Calculations to determine characteristic 
numbers and vectors for the problem Ax = \Bx, where A, B are 
n X n Hermitian matrices. 


On Some Functionals of Laplacian Processes. R. Fortet. 
U.S., National Bureau of Standards, Journal of Research, Vol. 48, 
No. 1, January, 1952, pp. 32-39. 4references. (Also available as 
Research Paper No. 2280. Superintendent of Documents, Wash- 
ington. $0.10.) 

Random Determinants. R. Fortet. U.S., National Bureau of 
Standards, Journal of Research, Vol. 47, No. 6, December, 1951, 
pp. 465-470. (Also available as Research Paper No. 2274. 
Superintendent of Documents, Washington. $0.10.) 

Development of equations for determinants whose elements in- 
volve random variables; derivation of expressions for the first and 
second moment; application to n-dimensional geometry. 

A New Method for the Evaluation of Zeros of Bessel Functions 
and of Other Solutions of Second-Order Differential Equations. 
F. W. J. Oliver. Cambridge Philosophical Society, Proceedings, 
Vol. 46, Part 4, October, 1950, pp. 570-580. 5 references. 

Theoretical and Experimental Averages of Turbulent Func- 
tions. J. Kampé de Fériet and R. Betchov. K. Nederlandse 
Akademie van Wetenschappen, Proceedings, Series B, Vol. 54, No. 
4, 1951, pp. 389-398, illus. 13 references. Reprint. 

The Use of the Null-Unit Function in Generalized Integration 
J. J. Smith and P. L. Alger. Franklin Institute, Journal, Vol. 253, 
No. 3, March, 1952, pp. 235-250. 7 references. 

Note on a Generalization of Rayleigh’s Principle. W. J. 
Duncan. Quarterly Journal of Mechanics and Applied Mathe- 
matics, Vol. 5, Part 1, March, 1952, pp. 93-96. 2 references. 


MECHANICS 


On Double-Pulse Stability Criteria with Damping. M. 
Morduchow and L. Galowin. Quarterly of Applied Mathematics, 
Vol. 10, No. 1, April, 1952, pp. 17-28, illus. 8 references. 

Derivation of a simple necessary condition for the stability of a 
linear dynamic system with elastic and damping characteristics 
that vary periodically with the same period; development of 
general, explicit, necessary and sufficient conditions for the 
stability of double-pulse system; physical significance of the re- 
sults. 


PHYSICS 


Coincidence Method Applied to Ion Beam Measurement. 
Stanley Fultz and M. L. Pool. U.S., N.A.C.A., Technical Note 
No. 2627, February, 1952. 13 pp., illus. 4 references. Develop- 
ment of coincidence Geiger counter system for the absolute 
measurement of the activity of radioactive substances made in a 
cyclotron. 


Space Travel 


Artificial Satellites—Key to Space Flight? L. N. Thompson. 
Interavia, Vol. 7, No. 3, March, 1952, pp. 148-150, illus. Exam- 
ination of basic problems of space flight—escape velocity, landing 
procedures, atomic power plants, and suborbital satellite tech- 
niques. 

Letters to the Editor: Energy from the High Atmosphere. 
N.C. Gerson. American Rocket Society, Journal, Vol. 22, No. 2, 
March-April, 1952, pp. 98, 99. 2 references. Examples of the 
extraction of energy from the atmospheres above 80 km.; utili- 
zation of this energy by a rocket. 

Man Without Gravity; The Physiological and Psychological 
Problems of Space-Flight. L. N. Thompson. Flight, Vol. 61, 
No. 2251, March 14, 1952, pp. 298-800, illus. 8 references. 


Structures (7) 


On Cracks and Dislocations in Shafts Under Torsion. Alexan- 
der Weinstein. Quarterly of Applied Mathematics, Vol. 10, No. 1, 
April, 1952, pp. 77-81. 10 references. 

Application of the theory of sources and sinks in a space of five 
dimensions to problems of cracks and dislocations in a shaft 
under torsion. A new and simple correspondence principle is 
used, connecting the method of sources and sinks with electro- 
static problems in generalized axially symmetric potential 
theory. 

Torsional Fatigue Failures. II. J.O. Almen. Product Engi- 
neering, Vol. 23, No. 3, March, 1952, pp. 168-174, illus. Data on 
the characteristics of torsional failures obtained from fatigue tests 
of torsion bars subjected to experimental variations in processing. 

On the Combined Torsion and Tension of a Partly Plastic 
Circular Cylinder. F.A.Gaydon. Quarterly Journal of Mechanics 
and Applied Mathematics, Vol. 5, Part 1, March, 1952, pp. 29-41, 
illus. 2 references. 

Analysis of combinations of twist and extension on a solid 
circular cylinder. Integration of the Reuss equations gives the 
shear stress and tension in the plastic material. The case of a 
bar that is twisted and extended in constant load-to-torque ratio 
is solved numerically, and the residual stresses are evaluated for 
the bar after partial unloading. 

Stress Problems in Pressurized Cabins. W. Fliigge. U.S., 
N.A.C.A., Technical Note No. 2612, February, 1952. 91 pp., 
illus. 11 references. 

Theory and data for use in the design of pressurized aircraft 
cabins or similar lightweight pressure vessels. Shell and plate 
problems are considered, the former in connection with the curved 
walls of the cabin pressure vessel and the latter with small 
rectangular panels of its walls, framed by stiffeners, but not neces- 
sarily plane. 

The Analysis of Fuselage Frames. I. William Morse. Air- 
craft Engineering, Vol. 24, No. 276, February, 1952, pp. 39-44, 49, 
illus. 3 references. Solution by the elastic center method of 
problems in the design of built-in frames and fuselage rings. 

Principle and Application of Complementary Energy Method for 
Thin Homogeneous and Sandwich Plates and Shells with Finite 
Defiections. Chi-Teh Wang. U.S., N.A.C.A., Technical Note 
Vo. 2620, February, 1952. 33 pp., illus. 9 references. 

The Distribution of Stress in the Neighbourhood of a Flat 
Elliptical Crack in an Elastic Solid. A. E. Green and I. N. Sned- 
don. Cambridge Philosophical Society, Proceedings, Vol. 46, Part 1, 
January, 1950, pp. 159-163. 4 references. 

Elastic Deformations of Infinite Strips. H.G. Hopkins. Cam- 
bridge Philosophical Society, Proceedings, Vol. 46, Part 1, January, 
1950, pp. 164-181, illus. 7 references. 

A Critical Examination of the Representation of Massive and 
Elastic Bodies by Systems of Rigid Masses Elastically Con- 
nected. W. J. Duncan. Quarterly Journal of Mechanics and 
Applied Mathematics, Vol. 5, Part 1, March, 1952, pp. 97-108. 6 
references. 
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Two-Dimensional Plastic Stress Systems with Isometric 
Principal Stress Systems. P. F. Neményi and A. van Tuy! 
Quarterly Journal of Mechanics and Applied Mathematics, Vol. 5, 
Part 1, March, 1952, pp. 1-11. 3 references. 

The Bending of Thin Anisotropic Plates. Edith Illing. Quar 
terly Journal of Mechanics and Applied Mathematics, Vol. 5, Part 
1, March, 1952, pp. 12-28. 10 references. 

Analysis, by the method of complex potentials, of the problem 
of a thin circular plate that is clamped around its edges and bent 
by a general force applied to one face. 

Readers’ Forum: Comments on ‘‘Uniformly Loaded Semi-In- 
finite Wedge-Shaped Plates’? by A. J. A. Morgan. M. L. Wil 
liams. Journal of the Aeronautical Sciences, Vol. 19, No. 5, May, 
1952, p. 354. 2 references. 

Stresses and Deformations in Wings Subjected to Torsion. 
B. F. Ruffner and Eloise Hout. U.S., N.A.C.A., Technical Not 
No. 2600, February, 1952. 79 pp., illus. 18 references. 

Development of an approximate solution of the von Karman 
and Chien equations for restrained torsion of rectangular tubes of 
arbitrary cross section loaded with a couple; application to tubes 
of rectangular, elliptical, and airfoil cross section. 

Elastic Instability of a Swept Panel. FE. H. Mansfield. 47) 
craft Engineering, Vol. 24, No. 276, February, 1952, pp. 48, 49, 
illus. Analysis of the buckling tendency of a panel of the top 
skin of a swept wing 


Thermodynamics (18) 


Use of Radiation from Incandescent Particles as an Indica- 
tion of Flame Temperature. Earle K. Plyler and Curtis J 
Humphreys. U.S., National Bureau of Standards, Journal of 
Research, Vol. 47, No. 6, December, 1951, pp. 456-460, illus. 5 
references. (Also available as Research Paper No. 2272. 
intendent of Documents, Washington. $0.10.) 

Equipment, procedure, and results of an experimental study of 
opaque and semiopaque flames to determine whether the radia 
tion from incandescent carbon particles could be used for measur 
ing flame temperature. 

Flame Speeds of Methane-Air, Propane-Air, and Ethylene-Air 
Mixtures at Low Initial Temperatures. Gordon L. Dugger and 
Sheldon Heimel. U.S., N.A.C.A., Technical Note No. 2624, 
February, 1952. 25 pp., illus. 16 references. 

An investigation of the effect of initial temperature on flame 
speed in which flame speeds were computed for initial tempera 
tures of —73° and —132° C. for methane-air mixtures and 
—73° C. for propane-air and ethylene-air mixtures. 

Letters to the Editor: Comments on ‘‘Boundary Conditions in 
the Theory of One-Dimensional Flame Propagation’’ by T. C. 
Adamson, Jr. Howard W. Emmons. American Rocket Society, 
Journal, Vol. 22, No. 2, March-April, 1952, p. 97. 

Conduction of Heat in a Solid with a Power Law of Heat Trans- 
fer at Its Surface. J. C. Jaeger. Cambridge Philosophical 
Society, Proceedings, Vol. 46, Part 4, October, 1950, pp. 634-641, 
illus. 7 references. 

Experimental and Theoretical Activities in the Gas Properties 
Field, 1948 to Date. Ivan F. Weeks. Wisconsin, University, 
Naval Research Laboratory, Department of Chemistry, Report No. 
CM-703, January 8, 1952. 47 pp. 259 references. 


Super 


Water-Borne Aircraft (21) 


5-A Finnmark All-Metal Twin-Engined Amphibian Flying Boat, 
Finland. Aviation Age, Vol. 17, No.3, March, 1952, pp. 119, 120, 
illus. Design and performance data. 

Future of the Flying-Boat. Henry Knowler. (5th Louis Blériot 
Lecture, Paris, March 12, 1952.) The Aeroplane, Vol. 82, No. 
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2121, March 14, 1952, pp. 295-297, illus. 


Flight, Vol. 61, No. 
2251, March 14, 1952, pp. 293-297, illus. 


Wind Tunnels & Research Facilities 


The Climatic Hangar. Bailey C. Cook. U.S., Air Force, Ai) 
Proving Ground, 1952. 31 pp.,illus. Climatic hangar, associated 
test facilities, and scope of work done at the U.S.A.F. Climatic 
Laboratories, Eglin A.F.B., Florida. 

World’s Worst Weather Helps Build World’s Best Air Force. 
Instrumentation, Vol. 5, No. 6, Ist Quarter, 1952, pp. 4-7, 34, 
illus. 

Scope of operations, instrumentation and refrigeration system 
of the Environmental Test Center facilities at the U.S.A.F.’s 
Wright Air Development Center; mechanisms for creating special 
climatic conditions. 

Aeronautical Research in Canada. Aircraft, Vol. 14, No. 3, 
March, 1952, pp. 46,48, 50, 69, 70, illus. Organizations, facilities, 
personnel training, and methods of pure research in aeronautics 
in Canada. 

Direct Measurements of Skin Friction. Satish Dhawan 
U.S., N.A.C.A., Technical Note No. 2567, January, 1952. 60 
pp., illus. 26 references. 

Survey of possible methods of determining skin friction; de 
sign and construction of a device that directly obtains local skin 
friction data by measuring the shear force exerted upon a small 
movable part of a solid boundary by means of a reluctance pickup 

A Water Analogue of the Isentropic Flow of Compressible 
Gases Which Have Arbitrary Ratios of Specific Heats. Ronald F. 
Probstein and George E. Hudson. U’.S., Office of Naval Research, 
Project Squad, Technical Report No. 15, August, 1948. 24 pp., 
illus. 3 references. 

Mathematical development of the theory of obtaining a water 
analog of the gas flow for which the y (the ratio of specific heats 
is other than 2.0. A water channel, whose cross section was not 
rectangular, was used to obtain the sound-wave velocities of such 
flows. 

The Supersaturation of Nitrogen in a Hypersonic Wind Tunnel. 
I. Faro, T. R. Small, and F. K. Hill. Journal of Applied Physics, 
Vol. 23, No. 1, January, 1952, pp. 40-43, illus. 10 references. 

Procedure and results of tests made in a small hypersonic wind 
tunnel of the condensation of pure dry nitrogen at temperatures 
from 52°-64° R. and pressures from (.5-2.8 mm. Hg at a nominal 
Mach Number of 9.0. 

An Experimental Investigation of Gust Loads on an Airfoil at 
High Subsonic Airspeeds. Robert A. Holdahl. Appendix. B 
M. Leadon. Minnesota, University, Institute of Technology, De- 
partment of Aeronautical Engineering, Research Report No. 69, 
November 1, 1950. 64 pp., illus. 6 references. 

Development of a wind-tunnel test section (1.25- by 20-in.) 
with a balance system capable of rotating an NACA 64A012 air- 
foil with a 3.25-in. chord through a small angle of attack and of re- 
cording the force development with respect to time. Results are 
given of a series of tests conducted at a Mach Number of 0.5 and 
a Reynolds Number of 2.9 X 10°. , 


Supersonic Wind Tunnel Data Recorded on ‘Production 


Basis.”?> U.S., Central Air Documents Office (Army-Navy-Air 
Force), Technical Data Digest, Vol. 17, No. 3, March, 1952, pp. 4, 
5, illus. 

A multiple channel manometer, in use at the Supersonic Wind 
Tunnel of the U.S. Naval Ordnance Laboratory at White Oak, 
Md., for measuring the pressure distributions on models of 
guided missiles at I = 4.28 and 5.18. The manometer, which 
has a bank of 72 tubes, has built-in automatic controls and ap 
paratus to photograph the positions of the meniscuses. A film 


reader takes data directly from the photographic negatives 
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Aeronautical Reviews 


AIR TRANSPORTATION 


Air Transport Facts and Figures. 13th Kd 
Washington, D.C., Air Transport Association of 
America, 1952. 20 pp, illus., tables 


CRUISE CONTROL 


Cruise Control for Low Powered Airplanes, In- 
cluding Complete Cruising Charts for Cessna 195, 
170A, and 14A Airplanes. Max Daggett, Jr 
Little Rock, Arkansas. Air Service and Engineer 
ing, P.O. Box 2715. 195). 7 pp., folding charts 
$1.00 


ELECTRONICS 


Symposium on the Integration of Electronic 
Equipment with Air-Frame Design. (1 R.E 
National Convention, New York, March 6, 1952 
Professional Group on Airborne’ Electronics, 
Transactions, PGAE-3 New York, Institute of 
Radio Engineers, Inc., April, 1952. 28 pp., illus 
figs $2.50 (I1.R.E. P.G.A.E. Members, $0.85 
1.R.E. Members and Public Libraries and Col 
leges, $1.25 

Contents The Imtegration of Electronic 
Equipment with Air Frame Design, C. W. Dix and 
A. F. Coombs. The Unique Airplane Environ 
ment Effect on Electronic Equipment, D. T 
Geiser. Electronic Components for Airborne Re 
quirements, F. E. Wenger 

Review of Electronic Digital Computers. 
Papers and Discussions Presented at the Joint 
A.LE.E.-I.R.E Philadelphia 
December 10-12. 1951. with the Participation of 


Conference, 


the Association for Computing Machinery. New 
York, American Institute of Electrical Engineers 
February, 1952 114 pp., illus., diagrs., figs 
$3.50 

Contents Keynote Address, W. H. Mac 
Williams, Jr. The UNIVAC System, J. Presper 
Eckert, Jr., James R. Weiner, H. Frazer Welsh, 
and Herbert F. Mitchell, Performance of the 
Census UNIVAC System, J. L. McPherson and 
S.N. Alexander. The Burroughs Laboratory Com 
puter, G. G. Hoberg. IBM Card-Programmed 
Calculator, J. W. Sheldon and Liston Tatum 
The ORDVAC, R. E. Meagher and J. P. Nash 
Design Features of the ERA 1101 Computer, F 
C. Mullaney. The Operation and Logic of the 
MARK III Electronic Calculator in View of 
Operating Experience. Glen E, Porte. The Uni 
versity of Manchester Computing Machine, F. C 
Williams and T 
struction, and Performance of a_ Large-Scale 
General-Purpose Digital Computer, B. W. Pol 
lard. The Whirlwind I Computer, R. R. Everett 
Evaluation of the Engineering Aspects of Whirl 
wind I, Norman H. Taylor. The EDSAC Com 
puter, M. V. Wilkes. The National Bureau of 
Standards Eastern Automatic Computer (SEAC), 
S. N. Alexander. Engineering Experience with 
the SEAC, Ralph J. Slutz. Computing Machines 
in Aircraft Engineering, Charles R. Strang A 
Review of the Bell Laboratories’ Digital Com 
puter Developments, E. G. Andrews. The Tran 


Kilburn The Design, Con 


— BOOKS 


Book Notes 


sistor as a Digital Computer Component, J. H 
Felker. Digital Computers— Present and Future 
Trends, J. W. Forrester 


FUELS & LUBRICANTS 


The Performance of Lubricating Oils. H. H 
Zuidema. New York, Reinhold Publishing Cor 
poration, 1952. 179 pp., illus., figs. $5.00. 

This 113th volume in the American Chemical 
Society Monograph Series summarizes and 
evaluates available data on the performance char 
acteristics of lubricating oils under various con- 
ditions. The subject is approached from the point 
of view of performance rather than specific ap 
plication, such as aircraft oils and motor oils 
Entire chapters are devoted to the lubrication proc- 
ess, flow characteristics, oxidation, bearing cor- 
rosion, sludge and lacquer deposition, emulsifica 
tion and foaming, and wear. The final chapter, on 
manufacturing methods, points out the effects of 
each step in the manufacturing process upon the 
performance characteristics of the final product 
Over 275 references are cited at the ends of chap 
ters, and there are author and subject indexes 
The author is associated with the Shell Oil Com 
pany’s Research Laboratories at Wood River 
Hlinois 


HYDRAULICS 


An Elementary Text in Hydraulics and Fluid 
Mechanics. Ralph W. Powell. New York, The 
Macmillan Company, 1951. 316 pp., illus 
diagrs., figs. $4.75 

The last edition of Mechanics of Liquids, of 
which this work is a revision, was published in 
1940. In the present edition, some treatment of 
gases has been included, and new articles have 
been added such as those on fluid pressure mech- 
anisms, and flow through porous material. More 
than half of the text has been revised to take into 
account developments in hydraulic research since 
1939. The author is Professor of Mechanics, The 
Ohio State University 


MAINTENANCE 


Civil Air Regulations and Reference Guide for 
A & E Mechanics. New Ed. Los Angeles, Aero 
Publishers, Inec., 1952 120 pp., diagrs., figs 
$2.00. 

This volume lists Government requirements 
for securing and retaining aircraft and aircraft- 


For information on 1.A.S. 
Library Service Facilities, 
see page 85 


Statements and opinions ex- 
pressed in Book Reviews are to 
be understood as individual ex- 
pressions and not necessarily 
those of the Institute. 
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engine mechanics’ licenses and contains Parts 4a 
13, 14, 15, 18, 24, 52, and 60 of the Civil Air Reg- 
ulations, numerous check questions, and sample 
copies of Government inspection forms 


MANAGEMENT & FINANCE 


Key Role of Aircraft Industry and Selected In- 
dividual Company Analyses. Prepared by Selig 
Altschul. New York, Kidder, Peabody & Co 
1952. 44 pp 

An appraisal of the U.S. aircraft manufacturing 
industry in relation to national defense and of pres- 


ent and future production and earnings. Two- 
thirds of the booklet is devoted to statistical data 
and discussions summarizing the outlook, position 
in the industry, principal current products and 
contracts, facilities, finances, sales, and earnings of 
ten companies 


MATERIALS 


The Non-Destructive Testing of Metals. R. F 
Hanstock. (Monograph and Report Series, No 
10.) London, Institute of Metals, 1951 
illus., diagrs., figs 21s 


163 pp., 


The main theme is the restatement of certain 


" sections of the sciences, mainly classical physics 


which have a particular bearing on the nonde- 
structive examination of metals. After a brief in 
troduction outlining a few types of test which are 
not treated at length in the text, the author takes 
up the measurement of thickness, the evaluation 
of surface finish, the detection of cracks at or near 
the surface, radiography, the detection of flaws 
by ultrasonic methods, and dynamic tests. Three 
chapters are devoted to damping capacity 
Chapter 8, Definitions and Methods of Measure 
ment; Chapter 9, Dependence on Metallurgical 
Condition; and Chapter 10, Theoretical Aspects. 
The remaining chapters are concerned with X-ray 
diffraction, electrical and magnetic methods of es- 
timating composition and condition, and a few 
general methods of qualitative and quantitative 
analysis. The Appendix is a six-page table sum- 
marizing some nondestructive methods of exam- 
ination; this table is keyed to the descriptive 
matter in the text. Many references to more de- 
tailed treatments of the methods are given at the 
ends of chapters. Name and subject indexes have 
been provided. Dr. Hanstock, the author, is 
Chief Physicist, High Duty Alloys, Ltd 


NAVIGATION 


The Sciences in Navigation. A Symposium of 
Papers Presented at the 7th Annual National 
Meeting of the Institute of Navigation, New 
York, June 28, 29, 1951. Los Angeles, Institute 
of Navigation, University of California, December 
1951. 96 pp., diagrs., figs. 

Introduction to Symposium, Paul Rosenberg, 
Physics in Navigation, Louis N. Ridenour. Me- 
chanics in Navigation, John E. Clemens. Optics in 
Navigation, Robert E. Hopkins. Mathematics in 
Navigation, Qharles H. Smiley. Electronics in 
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AMPHENOL 
ENGINEERING 


savee YOU Lime! 


Amphenol's years of experience in solving appli- 
cation problems have resulted in the design and 
production of cable assemblies to meet almost all 
of the existing problems and the engineering 
ability to solve the new ones as they arise. This 
experience eliminates unnecessary experimenta- 
tion and ‘’second-guessing,”’ gives you the solution 
to your problem faster and more economically. 


In addition, ordering complete cable assem- 
blies from Amphenol saves you hours of produc- 
tion time, assembly space and releases valuable 
personnel for other production work. 


For information on the complete line 
of Amphenol manufacture, write for 
your copy of General Catalog B-2. 


AMERICAN PHENOLIC CORPORATION 
1830 SOUTH 54TH AVENUE * CHICAGO 50, ILLINOIS 


4M PHENOL 


Navigation, P. C. Sandretto Communication 
Theory anc avigation, J. R. Pierce. Astronomy 
in Navigation, G . Clemence. Cartography in 
Navigation, Robert F. A. Studds. Oceanography 
in Navigation, Edward H. Smith Meteorology 
in Navigation, Jerome Namias Zeology in 
Navigation, Talbot H. Waterman. Psychology in 
Navigation, Clifford P. Seitz. Flight Simulators 
in Aircraft and Missile Dynamic Studies, Harold 
kK. Skramstad 


PRODUCTION 


Manufacturing Processes. Myron L.. Begeman 
3rd Ed New York, John Wiley & Sons, In 
1952. 608 pp., illus., diagrs., figs. $6.00 

New chapters in this edition are the Introduc 
tion, Cold Forming of Metals—-Miscellaneou 
Processes, and Cold Forming of Metals— Press 
Work. In addition, the chapters on Special Cast 
ing Methods, Plastic Molding, and Welding and 
Allied Processes have been rewritten with much 
new material added. The beok has been revised 
throughout, and most of the illustrations are 
new. Approximately one-half of the book is de 
voted to foundry practice, pattern work, plastic 
molding, powder metallurgy, hot- and cold-work 
ing of metals, heat-treatment, and welding. The 
remainder of the book is given over te measurin; 
instruments, cutting tools, machines, and their 
accessories 

The Metco Metallizing Handbook. H. 8 
Ingham and A. P. Shephard. Sth Ed Long 
Island City, N.Y., Metallizing Engineering Com 
pany, Inc., 1951 

This summary of technical and practical data 
on the process of forming surface coatings by 
spraying molten metal is divided into eight part 
In the first part, the history and general aspects of 
the metallizing process are treated briefly. Chap 
ters 2 and 3 are concerned with the building up of 
machine elements and the application of metal 
lized coatings for corrosicn resistance In Chap 
ter 4 are discussed metallizing (as applied to holes 
in castings), brazing, soldering, glass, ceramic 
mass Coatings, nonmetallic materials, model work 
and electric circuits The remaining chapter 
deal with the Metco Sprayweld process, engineer 
ing data and tables for sprayed metal, work-space 
ventilation, and safety measures. There is an in 
dex of topics covered 


REFERENCE WORKS 


Lexicon of Terms Used in Connexion with In- 
ternational Civil Aviation, English-French-Span 
ish. (1.C.A.0. Document No. 7200). Montreal 
International Civil Aviation Organization, 1952 
197 pp. $1.00 

This lexicon brings together a number of terms 
relevant to the work of I.C.A.O. In addition t 
terms relating to aircraft design and operation 
aerodrome construction, and air traffic control 
terms are also included which belong to the field 
of aeronautical cartography, communications, and 
meteorology In its present form, the compila- 
tion is incomplete and, in part, tentative. It con 
tains a total of approximately 2,500 entries with 
the French and Spanish equivalents. In 625 en 
tries, definitions have also been given. Three ap 
pendixes list the main categories of international 
aviation, a Classification of aircraft, abbreviations 
notations for units and parameters, and units of 
measurement 

Whites Air Directory and Who's Who in New 
Zealand Aviation (Including the South Pacific). 
Vol. 5, 1951-52. Compiled and Edited by Nor 
man E. Smith. Auckland, N.Z.. Whites Aviation 
Limited, 1951. 184 pp. 10s. 6d. 

Material included covers military and civil 
governmental agencies, manufacturing companies 
air-line companies, airports, registered aircraft 
and pilots, maintenance and supply agencies 
trophies, scholarships, school, and flying clubs 


ROTATING WING AIRCRAFT 


Proceedings of the 8th Annual Forum, Ameri- 
can Helicopter Society, Washington, May 15, 16, 
17, 1952. American Helicopter Society, Inc., 2 


East 64 Street, New York 21, N.Y., 1952. 200 
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pp., illus., diagrs., figs. $5.50 (Members cf the 
American Helicopter Society, $3.50) 

Maintenance Session: Problems in Korean 
Helicopter Maintenance and Their Relations to 
the Service Representative, Harold Nachlin 
U.S. Army Helicopter Maintenance Experience in 
Korea, George L. Lovett. Design for Mainte 
nance, Phillip W. Kerr. 

Flight Operations Session: Kcrean Rescue 
Operations, John J. Dean. Helicopter Opera 
tions in Alaska, Gene L. Douglas. Helicopter 
Operation for Patrol cf Power Lines in Remote 
Areas, T. J. Burgess. Role of Transport Heli- 
copter in Metropolitan Areas, Jack Rethman 

Theory and Design Session: The Effect of 
Blade Mass Constant and Flapping Hinge Offset 
on Maximum Blade Angles of Attack at High 
Advance Ratios, John R. Meyer, Jr., and Gaetano 
Falabella, Jr. Some Remarks on Dynamic Sta 
bility of the Helicopter and Characteristics of 
Gyratory Stabilizing Systems, G. J. Sissingh. An 
Analysis of the Helicopter Transfer Function To 
Predict Achievable Handling Characteristics of 
the Stabilized Helicopter, Edward Sterling Carter, 
Ir. Comparison of Helicopter Rotor Propulsion 
Systems, Joseph Stuart, IIT. 

Development and Test Session: Some Aero 
dynamic and Dynamic Problems of the Com 
pound Rotary-Fixed Wing Aircraft, Kurt Ho 
henemser. Development of High Lift Airfoils by 
Boundary Layer Control, Kenneth Razak. Air 
Force Testing and Evaluation of Helicopters, 
Wayne W. Eggert. 


SCIENCES, GENERAL 
CHEMISTRY 


The Physical Chemistry of Surface Films. W 
D. Harkins New York, Reinhold Publishing 
Corporation, 1952. 413 pp., illus., diagrs., figs 
$10 

The present text covers all of the author's 
fundamental pioneer work on the mechanism of 
liquid-liquid films and interfaces, surface tension, 
emulsification, energetics of surfaces, the nature 
of films on liquid and solid subphases, and prop 
erties of solutiens of long-chain electrolytes 
Also included is an introductory study of the elec 
tric layer by E. J. W. Verwey. The volume 
should be of assistance to workers in the fields of 
plastics and rubber, lubricants, paints and oils, 
emulsions, and foams and films. In addition to 
the extensive lists of references following each sec 
tion, there are a chronological listing of the works 
of Professor Harkins (270 references) and a 
lengthy subject index. At the time of his death 
in 1951, the author was Andrew MacLeish Dis 
tinguished Service Professor Emeritus at the 
University of Chicago. 


MATHEMATICS 


Conformal Mapping. Zeev Nehari New 
York, McGraw-Hill Book Company, Inc., 1952 
396 pp., figs. $7.50 

This text is intended to fill the gap between the 
theoretical approach of the pure mathematician 
and the more practical interests of the engineer, 
physitist, and applied mathematician who are 
concerned with the actual construction of con 
formal maps. A good working knowledge of cal 
culus is required of the student. The potential 
theory and complex function theory necessary for 
a full treatment of conformal mapping are de 
veloped in the first four chapters. The remaining 
three chapters are concerned with the confermal 
mapping of simply connected domains, the map 
ping properties of special functions, and the con 
formal mapping of multiply connected domains 
A large number of problems and exercises and an 
index of subjects have been included 

Conformal Representation. C. Caratheodory 
2nd Ed London, New York, Cambridge Uni 
versity Press, 1952. 115 pp., figs. $2.50. 

Principal changes in this edition are the addi 
tion of a chapter on the general theorem of uni 
formization of Poincaré and Koebe and a new 


compilation of the Bibliographical Notes of the 


first edition (1932). 
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layouts 


provided by 
RESISTOFLEX hose assemblies 
with FORGED ALUMINUM fittings 


ELIMINATES 
ADAPTERS 


e FITS CRAMPED SPACES 
e SMOOTHS FLOW 


You can simplify hose layout problems by using Resistoflex hose assemblies 
with integral elbow fittings. Replacing combinations of swivel nut hose 
assemblies and individual adapters, they offer you a more rugged connection 
with less parts, less weight and less risk of leakage. Space factor is better, 
too. The fittings have smallest dimensions for their I.D, and can often fit 
where others won’t. 

For extra toughness and fatigue resistance, 
Resistoflex hose fittings are machined from solid, one- 
piece aluminum forgings. Their smooth interior finish 
and true bends provide full flow. 

Keep a Resistoflex Aircraft Catalog on hand for 
helpful data. Write for a copy without obligation. 


Hose connecting end manufactured cn 
under license of Aeroquip Corporation wy 


RESISTOFLEX 


CORPORATION 
Belleville 9, New Jersey 


NEED TEFLON” or KEL-F© with optimum properties? Then ask us also for bulletin on‘‘FLUOROFLEX”’ products 
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An Open Letter 


EXPERIENCED ENGINEERS 


future, off the job and on. 


To Aeronautical, Electrical and Mechanical Engineers: 


Today more than ever Engineers find themselves in the fortunate position 
of having the choice of many jobs with good pay, excellent future and on-the-job 
benefits. It becomes, then, a choice of surroundings, locality, living conditions, leisure 
time pleasures, and proper advantages for the family. 


LOCKHEED’S Georgia Division, located at Marietta, only 8 miles from Atlanta, 
offers unequalled off-the-job benefits. Atlanta and North Georgia are famous for 
their healthful climate and outdoor sports. Atlanta is the second highest large 


city in the United States. Its 88 parks cover 1600 acres, and its 22 excellent 
golf courses offer year-round enjoyment. 


The section is also famous for beautiful homes and gracious Southern living. 
Desirable, modern housing is available to the 


family. Fine elementary and high schools, colleges and universities, plus vocational 
and professional schools, serve the area. 10 radio and 3 television stations and 
more than 50 theatres bring in top entertainment. Best cultural advantages are 
offered, and 500 churches are affiliated with 40 creeds and denominations. 


Yes—YOUR EXPERIENCE can bring you a job with a new division of a 
top leader in commercial and military aviation, PLUS a BETTER life, a BETTER 


LOCKHEED Engineer and his 


594% Peachtree St., N.E. 


Lockheed Employment Manager 
Atlanta, Ga. 


“CLIP AND MAIL TODAY! 


Please send full details 
on MY opportunity 
aeLOCKHEED 


Name 


Address 


City and State 


Job Interested In 
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(If you prefer the West Coast, your application will be promptly forwarded 
to LOCKHEED at Burbank, Calif., where similar opportunities are available.) 


AIRCRAFT CORPORA 


GEORGIA 
DIVISION 


MARIETTA, 
GEORGIA 
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Personnel Opportunities 


Wanted 


Professors—The U.S.A.F. Institute of Tech 
nology has several vacancies for qualified profes 
sors or engineers to teach on a graduate and 
undergraduate level in aeronautical, mechanical 
and electrical engineering. Employment will be 
effected in accordance with Civil Service Regula 
tions. Grade levels range from GS-11, $5,940 
per annum, to GS-13, $8,360 per annum. Appli- 
cations should be made on Standard Form 57 
available at any Post Office or by letter to the 
Dean, Resident College, U.S.A.F. Institute of 
Technology, Wright-Patterson Air Force Base, 
Dayton, Ohio 


Model Makers 
tunnel model makers, dynamic model builders 


Several openings for wind 


contest model builders, er precision machinists 
who can do high-quality work on wind-tunnel 
models, guided missiles, and 


assemblies 


precision sub- 
To carry through all operations from 
making of templates to hand filing of contours 
Permanent employment in growing organization 
with chance for advancement Excellent working 
Eighteen hours weekly 
Top wages for top men. 


conditions overtime 
Address replies to Aero 
lab Development Company, 330 West Holly 


Street, Pasadena, Calif. 


Senior Design Engineer——For layout and detail 
design of research vehicle air frames, wind-tunnel 
equipment, etc., and other types of aerophysics 
research equipment. This is an excellent op 
portunity for a capable man to work closely with 
small, high-qualified engineering experi- 
mental group in a wide variety of interesting 
projects. Previous experience in this particular 
field not essential, but must have above average 
intelligence and ability to carry out a project 
to completion, including preparation of finished 
drawings, reports, liaison, and expediting of his 
own work when necessary Must have thorough 
grasp of fundamentals governing mechanics 
dynamics, and stress analysis. Aerodynamics 
training or experience desired but not necessary 
Sample material, résumé, and reference required 
Address replies to Aerolab Development Com 


pany, 330 West Holly Street, Pasadena, Calif 


Aeronautical Engineers 
Laboratory, Inc., 


Cornell Aeronautical 
an affiliate of Cornell Univer 
sity, has open positions in varying fields of the 
aeronautical sciences in junior, associate, and 
senior categories. Men with experience and in- 


terest in high-speed aerodynamics, aircraft 


structures, aeroelasticity, dynamic 
control and stability, flight research, 


tunnel testing are needed. 


analysis 
and wind 
There are also several 
open positions in the field of operations and sys- 
tems analysis. Our salary structure is the same 
as that found in industry. For further informa 
tion, please write, referring to this notice, to 


P.O. Box 235, Buffalo 21, N.Y 


Mechanical Engineers—-Army Ordnance de 
sign—engineering ability to make original layouts 
and calculations required in the design of aircraft 
and ground-type rocket and missile launchers, 
aircraft and ground-type artillery and small arms 
weapons, and the mechanisms and contro! units 
involved, such as hydraulic and electrical power 
systems, structural elements, linkages, cams, gear 


This section is for the use of individual members of the Institute seeking new connections and 
& organizations offering employment to Aeronautical specialists. 
tion may have requirements listed without charge by writing to the ee of the Institute. 


trains, etc. GS-11, $5,940 per annum, bachelor 
GS-9, $5,060 per 
annum, degree plus 2 years’ experience; GS-7, 
$4,205 per annum, degree plus 1 year’s experience; 
GS-5, $3,410 per annum, degree only. Lacking 
degree, combination of education and experience 
permitted. Applicants should submit Standard 
Form 57, application for Federal _employment 


degree plus 3 years’ experience; 


Any or org iza- 


(available at any Post Office) to: Personnel 
Division, Rock Island Arsenal, Rock Island, Ill. 
Mechanical Engineer— Mathematician—To 
conduct experiments and make calculations on 
the distribution of stresses and strains in plastics 
structures and adhesive bonds for naval weapons 
and on the mechanics and statistical behavior of 
nonmetallic materials under transient, alternat- 
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118 AERONAUTICAL 


ENGINEERING 


REVIEW—JULY, 1952 


ENGINEERS 


LOCATE IN THE 


ATOMIC 
WEAPONS 
INSTALLATION 


Mechanical Engineers, Electronics and Electrical 
Engineers, Physicists, and Mathematicians. A 
variety of positions in research, development and 
production open for men with Bachelors or 
advanced degrees with or without applicable 
experience. 
These are permanent positions with Sandia 
Corporation, a subsidiary of the Western Electric 
Company, which operates the Laboratory under 
contract with the Atomic Energy Commission. The 
Laboratory offers excellent working conditions and 
liberal employee benefits, including paid vaca- 
tions, sickness benefits, group life insurance and 
a contributory retirement plan. 


Albuquerque, center of a metropolitan area of 
150,000, is located in the Rio Grande Valley, one 
mile above sea level. The ‘‘Heart of the Land of 
Enchantment,"’ Albuquerque lies at the foot of 
the Sandia Mountains which rise to 11,000 feet. 
Cosmopolitan shopping centers, scenic beauty, 
historic interest, year ‘round sports, and sunny, 
mild, dry climate make Albuquerque an ideal 
home. New residents experience little difficulty in 


obtaining adequate housing in the Albuquerque 
a Make application to the 


PROFESSIONAL EMPLOYMENT DIVISION 


SANDIA BASE 
ALBUQUERQUE, N. M. 


The California Institute of Technology 
JET PROPULSION LABORATORY 
Pasadena, California 


... has several openings in the following engineering fields: 


Engineering Analysis Statistical Studies 
Aerodynamics Preliminary Design 
Aerodynamic Heating Structural Design 
Heat Transfer Propulsion System Development 
Thermodynamics Test Engineers—Wind Tunnel 
Dynamics i di i 
Structural Studies 


in Pp 
wind-tunnel tests desirable 


Excellent opportunity exists to learn all phases related to missiles, 
rockets and wind tunnel test operations. Apply giving details pertain- 
ing to academic background and work experience to 


JET PROPULSION LABORATORY 


4800 Oak Grove Drive Pasadena 2, California 


DESIGNERS AVAILABLE 


“CAL-AERO TECH” graduates are immediately useful & 
without break-in...and dependable. 
EXPERIENCE 

4000 hours on board and in aircraft shops, with fundamentals and ac- 

tual work assignments under supervision of Aircraft Factory Experienced 

Designers — specializing in design of component parts — proficient 

in layout, strength checking and manufacturing process analysis. 


New class graduates each month— serving Douglas North 
American * Boeing « Northrop « Curtiss-Wright « Lockheed 
Convair * Ryan « Airesearch « and many others. 


HIRE A “CAL-AERO” GRADUATE — HE’LL DELIVER THE GOODS 


Phone or write 


CAL- AERO TECHNICAL INSTITUTE 


Grand Central Air Terminal — Glendale 1, California 


AERODYNAMICISTS 


Positions available for graduate engineers with at least 2 years’ 
experience in supersonic aerodynamics, configuration designs, 
and stability and control analyses; experience on missiles pre- 


ferred. Please submit resume to Box AER 1000, Equity, 


221 W. 41st St., New York 36, N. Y. 


SANDIA CORPORATION 
ALSO NEEDS 


@ Technical Writers 
@ Specification Engineers 


CHIEF MATERIALS AND 
PROCESS ENGINEER 


Opening for experienced man to supervise Materials 
and Process Department. Work is in the fields of 
chemistry, metallurgy and mechanical processing, plas- 
tics, adhesives and sealers. Must be engineering 
graduate and have had supervisory and a minimum of 
five years aircraft experience. 


Send complete resume to Technical Placement Super- 
visor. 


McDONNELL AIRCRAFT CORPORATION 


St. Louis (3), Missouri 
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PERSONNEL OPPORTUNITIES 


ing, and static loads. Opportunities exist for 
publications and for advanced study at neighbor 
ing universities on a part-time basis. Salary The number preceding the notices 
commensurate with training and experience 
Applicants should submit Standard Form 57, ap- represents the Box Number of the In- 
plication for Federal employment (available at 
any Pest Office) to: Personnel Division, Naval 
Ordnance Laboratory, White Oak, Md 


401. Engineering Pilot—Permanent position which inquiries should be addressed. 
involving piloting duties on various aircraft con- 


stitute of the Aeronautical Sciences to 


cerned with a missile research and development 
program. Engineering development flight-test 


experience and bachelor degree in aeronautical or instruction 2 years; field engineering and con- 
electrical engineering, physics, or mathematics struction 21/2 years to date. Desires work in 
required Must have at least a commercial foreign construction. Must be able to travel with 
pilot license with instrument rating and must wife. Available in August. 
have four-engine, fighter, and jet experience 395. Aeronautical Research and Development 
397. Engineers—Established manufacturing Engineer—B.Ae., M.S. in Ae.E. Excellent theo- 
concern now staffing new engineering depart retical background. Almost 7 years’ experi- 
ment for development programs in propulsion ence in dynamics, aeroelastics, stability and 
and rotating machinery field. Experience in control of fixed- and rotary-wing aircraft, missiles. 
turbojet, ram-jet, and rocket design and develop- Presently employed in helicopter aeroelastics. 
ment desirable (all phases). Permanent posi Desires responsible position in research and de- 
tions at attractive salaries for those who qualify velopment. Specify nature of position in first 
Bonus plan. San Fernando Valley (Los Angeles letter. 
Area) location. Give complete education, pro 393. Aeronautical Engineer—Teacher—Ave 
fessional experience, professional responsibility, 29. Would resign responsible position in Belgian 
and salary history in first communication. factory for a similar one in the United States. 
390. Design Engineer— With solid background Dipl. ‘‘Ingenieur Civil’’ in mechanics, radio, and 
in layout and design of high-speed rotating aeronautics delivered by the Brussels University. 
machinery to work in development and produc Ex Professor-assistant at Brussels University 
tion of commercial gas turbines. Should be able Two and one-half years’ experience as chief of the 
to follow up design through drafting room and technical office in a small aircraft factory. Heli 
assist draftsmen in solving problems involving copter experience in an important British firm 
patternshop, foundry, and machine-shop practice Full military clearances in Britain and Belgium 
Salary, $8,000 to $10,000, depending on record Belgian nationality. 
and experience. New York State location 392. Aeronautical Engineer—B.S. in Ae E. 


Well-rounded background of 15 years of military 
aircraft design, supervisory and administrative 


Available experience, including 5 years of guided missiles 

experience. Seeking new connection in design 

400. Civil Engineer—B.S. in C.E., 1942 supervisory, executive, or administrative capacity 
Age 31 Private pilot’s license. Experience in aircraft, missiles, or any allied field. Past ex- 
Aircraft stress analysis 2!/2 years; engineering perience includes positions as Project Engineer, 


119 


Assistant Project Engineer, Chief Draftsman, 
Chief Standards Engineer, Power-Plant Group 
Leader, Armament Group Leader, and many 
others. 


389. Aeronautical Engineer—-M.S. in Ae.E 
Nine years’ experience in aircraft. At present 
employed as head of aeroelasticity section. 


388. Structural Engineer——-Twenty-five years’ 
structural stress and design analysis, all types of 
framed structures, including chief of structures of 
helicopter company and aircraft job shop. 
Registered structural engineer, various states. 
Desires to locate in Arizona or Nevada 


387. Aeronautical Engineer—With 15 years’ 
practical experience; Scottish-born Canadian 
citizen residing in Canada; 3 years’ flight testing 
instruments and accessories; 4 years’ manufac 
ture of aircraft hydraulics and controls; 3 years’ 
design of special ground apparatus for R.C.A.F.; 
5 years’ research, design, development, and test 
ing of reciprocating and turboprop engines. Also 
16 years’ practical electromechanical engineering 
experience prior to entering aviation field. 
Seeks aeronautical engineering and/or sales liaison 
job anywhere within British Empire and Com- 
monwealth, 


386. Design Engineer—B.Ae.E., M.1.A.S.; 
age 34. Twelve years’ design experience in air- 
craft mechanisms and hydraulics. Specialist in 
landing gear, controls, hydraulic circuits and com- 
ponents, and armament. Lead layout man and 
group engineer with major aircraft companies; 
project engineer with aircraft component sup- 
pliers and test equipment manufacturers; over- 
seas specialist for foreign government. Thor 
oughly experienced in analysis and design cf oleo 
shock struts, hydraulic servomechanisms, boost 
controls, and power controls. Prefers job with 
large design responsibility rather than heavy 
administrative responsibility. Will locate any- 
where overseas or on either coast of United States. 


Aeronautical Engineering Index — 1950 
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SCIENCES). 
The Earth's Atmosphere, H. —. Roberts, including 20- by 16-in. colored chart (Repri 
October, 1949, AERONAUTICAL ENGINEERING REVIEW)........... 


These may be obtained by writing to 
Publications Department 


Institute of the Aeronautical Sciences, Inc., 


2 East 64th Street, New York 21, N.Y. 


Special I.A.S. Publications 


The Experimental Approach to Aircraft Structural Research, P. B. Walker (Fifteenth Wright Brothers Lecture 
reprinted from the March, 1952, and April, 1952, JOURNAL OF THE AERONAUTICAL 


Member Nonmember 
Rate 


$ 5.00 
4.60 
3.00 


1.00 1.50 


nted from the 
bes 0.65 1.00 


| 
| 
Second International Aeronautical Conference Proceedings........................- | 
— 


AERONAUTICAL 


is 

North American’s 
Challenge 


Frankly, working at North American 
requires hard thinking and plenty of 
vision. Because North American always 
works in the future. Yet, if you are 
interested in advanced thinking, if you'd 
like to work on the planes that will 
make tomorrow’s aviation history, you'll 
like working at North American. North 
American offers these extra benefits, too. 


North American Extras— 
Salaries commensurate with ability and 
experience e Paid vacations ¢ A grow- 
ing organization e Complete employee 
service program e Cost of living bo- 
nuses ¢ Six paid holidays a year ¢ Fin- 
est facilities and equipment e Excellent 
opportunities for advancement e Group 
insurance including family plan ¢ Sick 
leave time off ¢ Transportation and 
moving allowances ¢ Employees Credit 
Union ¢ Educational refund program 
e Low-cost group health (including 
family) and accident and life insurance 
e A company 24 years young. 


Write Today 


Please write us for complete informa- 
tion on career opportunities at North 
American. Include a summary of your 
education, background and experience. 


CHECK THESE OPPORTUNITIES 
at North American 


Aerodynamicists 
Stress Engineers 
Aircraft Designers and Draftsmen 


Specialists in all fields of 
aircraft engineering 


Recent engineering graduates 


Engineers with skills adaptable to 
aircraft engineering 


NORTH AMERICAN 
AVIATION, INC. 


Dept. 1, Engineering Personnel Office 
Los Angeles International Airport 
Los Angeles 45, Calif.; Columbus 16, Ohio 


North American Has Built More Airplanes 
Than Any Other Company In The World 


ENGINEERING 


A better job, a better life, a better future can be | 
yours in California— at Lockheed Aircraft Corpora- 
tion. 

On the job, you enjoy increased pay; fine, mod- 
ern working conditions; association with top men | 
in your profession—men who have helped build 
Lockheed’s reputation for leadership. 

Off the job, you live in a climate beyond com- 
pare—where outdoor living can be enjoyed the 
year around. 

In addition, Lockheed’s production rate and 
backlog of orders—for commercial as well as mili- | 
tary aircraft insures your future. 


POSITIONS NOW OPEN INCLUDE: 


Aerodynamicists 
Aerodynamics Engineers 
Airplane Specifications Engineers 
Design Engineers Drawing Checkers 
Engineering Technical Writers 
Flight Manuals Engineers 
Machine and Equipment Design Engineers 
Manufacturing Engineers 
Production Design Engineers 
Stress Engineers and Analysts 
Tool Standards Engineers 
Weight Engineers 
Recent Engineering Graduates 


NOTE TO ENGINEERS WITH FAMILIES: 


Housing conditions are excellent in the Los Angeles 

area. More than 40,000 rental units are available. | 
Thousands of homes have been built since the | 
war; huge tracts are under construction now. You | 
will find the school system as good—from kinder- | 
garten to college. 


Send today for free, illustrated brochure describ- 
ing life and work at Lockheed in Southern Califor- | 
nia, Use handy coupon below. 


‘Mr. M. V. Mattson, Employment Manager Depts“ AR-7 


LOCKHEED 


AIRCRAFT CORPORATION, Burbank, California 


Dear Sir: Please send me your brochure describing life 
and work at Lockheed. 


My name 


My address 


My city and state 


My occupation (type of engineer) 


REVIEW 


A MID-WEST MANUFACTURER 
OFFERS AN EXCEPTIONAL 
OPPORTUNITY FOR A 


CHIEF TEST 
ENGINEER 


® To have complete charge of Experi- 
mental Test Laboratory, prepare test 
procedures, supervise testing, write test 
reports, etc. 

Our company, with approximately 400 
employees, is well established in the air- 
craft pneumatic and hydraulic equipmen, 
field. Also engaged in manufacture of 
related commercial products. 


We are located inthe Upper Mid-West 
in an area with excellent housing facili- 
ties at reasonable prices. 


Prior experience in the aircraft pump 
eld desirable, as well as experience with 
electric tmotors. Must be engineering 
graduate. Must have had supervisory ex- 
perience. Submit personal history, in- 
cluding education, work experience and 
references. Write in confidence. Our 
employees are aware of this opening. 


AERONAUTICAL 
ENGINEERING REVIEW 
Box 403, 2 East 64th Street 
New York 21, New York 


ENGINEERS 


AND 


DESIGNERS 


for 


PRELIMINARY 
DESIGN 


Supersonic Aircraft 
and 


Guided Missiles 


for a 


Leading Eastern Aircraft Co. 


Minimum of 4 or 5 years’ applicable 
experience necessary for these 
challenging assignments. 
Write Box 404 


